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FOREWORD 


publication of Volume 6 of the Tree Flora of Sabah and Sarawak. We 

are also pleased that the project continues to be on track by the 
publication of this volume just about two years after Volume 5. This volume 
treats four families, namely the Cunoniaceae (R.C.K. Chung), Hernandiaceae 
(L.G. Saw), Meliaceae (David J. Mabberley, Caroline M. Pannell, Anne M. 
Sing, and Jennifer M. Edmonds), and Polygalaceae (W.J.J.O. de Wilde and 
Brigitta E.E. Duyfjes), comprising 180 tree species in 18 genera native to 
Sabah and Sarawak. Of the 180 species, 72 are endemic in Sabah and 
Sarawak (or Borneo), 22 taxa (species, subspecies and varieties) are new to 
science (published elsewhere), 98 species reach timber size (with a dbh of 30 
cm or larger), and 10 species produce edible fruits (e.g. species of Agiaia, 
Lansium and Sandoricum). Ecologically, members of the Meliaceae and 
Polygalaceae are important constituents of the under storey and main canopy 
layers of tropical rain forest in Borneo, and play an important role in 
providing natural habitats and a food source for many species of wildlife. In 
addition, the timber of many species described in this volume is locally 
important for house construction, boat-building and handicraft work. The 
publication of Volume 6 of the Tree Flora of Sabah and Sarawak marks a 
further milestone for us towards achieving the overall objectives of 
documenting the tree species richness of Sabah and Sarawak. 


O= again we are delighted to write a few words welcoming the 


For a long-term project, such as the Tree Flora of Sabah and Sarawak, it is 
difficult to sustain the momentum and progress without adequate funding and 
full commitment and dedication by all involved in the project. In this context, 
we would like to acknowledge the full support and financial assistance 
provided by the Ministry of Science, Technology and Innovation (MOSTI) of 
Malaysia. 


We are also very much obliged to the Curators, Keepers and Directors of the: 
Herbarium of the Arnold Arboretum, Harvard University, U.S.A.; Herbarium 
Bogoriense, Bogor, Indonesia; Herbarium of the Royal Botanic Gardens, 
Edinburgh, U.K.; Herbarium of the Royal Botanic Gardens, Kew, U.K.; 
National Herbarium of the Netherlands, University of Leiden Branch, 
Netherlands; Herbarium of the Missouri Botanic Gardens, U.S.A.; Herbarium 
of the New York Botanic Gardens, U.S.A.; Daubeny Herbarium of the 
University of Oxford, U.K.; Herbarium of the Singapore Botanic Gardens, 
Singapore; Herbarium of the Botany Department, Smithsonian Institution, 


Vil 


Washington D.C., U.S.A.; and Herbarium of the Sabah Parks, Sabah, 
Malaysia. Their collaboration and continual support has been instrumental to 
the success of the project. 


Finally, we would like to congratulate and record our sincere appreciation to 
the botanists, members of the editorial committee, botanical artists and 
supporting staff of the three leading Malaysian forestry institutions directly 
involved in the project for their dedication and hard work in producing 
Volume 6 of the Tree Flora of Sabah and Sarawak. 


Dato’ Dr. Hj. Abdul Razak Mohd. Ali 


Director-General 
Forest Research Institute Malaysia 


Datuk Sam Mannan 
Director 

Sabah Forestry Department 
Malaysia 


Datu Cheong Ek Choon 

Director 

Sarawak Forestry Department 

October 2006 Malaysia 
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CUNONIACEAE 


R. C. K. Chung 


Forest Research Institute Malaysia, 
Kepong, Malaysia 


R. Br. in Flinders, Voy. Terra Austral. 2 (1814) 548; Miquel, Fl. Ned. Ind. 1, 1 (1856) 717; Merrill, 
EB (1921) 287; Masamune, EPB (1942) 324; Hutchinson, Fam. Fl. Pl. 2nd. edition 1 (1959) 158, Gen. 
FI. Pl. 2 (1967) 4; Backer & Bakhuizen f, FJ 1 (1964) 506; Keng, OFMSP rev. edition (1978) 56; 
Whitmore, TFM | (1972) 179; Cockburn, TS 2 (1980) 26; Corner, WSTM 3rd. edition 1 (1988) 224; 
Whitmore, Tantra & Sutisna, CLK | (1990) 52; Turner, Gard. Bull. Sing. 47 (1995) 182; Coode et al. 
(eds.), CLBD (1996) 64; Beaman et al., PMK 4 (2001) 213; Bradford & Barnes, Syst. Bot. 26, 2 
(2001) 354; Hopkins & Hoogland, FM 1, 16 (2002) 53; Bradford et al. in Kubitzki (ed.), Fam. Gen. 
Vasc. PI. 6 (2004) 91. 


Trees or shrubs. Twigs almost flat or angular when young, becoming terete with lenticels 
and longitudinal fissures when older. Indumentum of simple hairs. Stipules interpetiolar, 
one pair per node between petiole bases, triangular to ovate or almost orbicular, sometimes 
bifurcate to deeply divided at apex. Leaves opposite and decussate, imparipinnate, 
trifoliolate or unifoliolate, usually petiolate. Leaflets pinnately veined, margin crenate to 
serrate or entire. Inflorescences axillary or terminal, paniculate, thrysoid or racemose with 
a straight peduncle, or capitate. Flowers radially symmetrical, occasionally protandrous, 
bisexual or unisexual (plants dioecious or polygamo-dioecious); sepals 3—6(—9), usually 4 or 
5, imbricate, free or basally connate; petals as many as sepals, alternate with them; stamens 
usually twice as many as sepals, alternipetalous ones often slightly longer than 
alternisepalous stamens, filaments usually slender and longer than petals, anthers 
dorsifixed, versatile, opening longitudinally; disc free, annular or composed of segments, 
rarely adnate to the ovary, or absent; ovary superior, (2—)3—5(—14)-carpellate, syncarpous, 
each carpel with its own free style, styles often diverging and ending in a small 
inconspicuous stigma, or rarely with decurrent stigmas, ovules (1—)2—many in each locule, 
often in two rows, placentation axile to pendulous. Fruits dehicent, capsular, usually small. 
Seeds small, glabrous or hairy; endosperm starchy. 


Distribution. About 27 genera, with c. 300 species. Mostly native to the southern 
hemisphere (especially in Australia, New Guinea, and New Caledonia), but extending into 
the tropics in C America, W Indies, S Pacific, and throughout Malesia (absent in N 
America, Europe, mainland Asia north of Peninsular Malaysia and continental Africa except 
South Africa). About 40 species in 10 genera in Malesia, only three species in one genus 
(Weinmannia) in Sabah and Sarawak. 


Ecology. In Sabah and Sarawak, species of Cunoniaceae are found in mixed dipterocarp 
forest to upper montane forest between (500—)1000 and 2600 m. In Sabah, Weinmannia 
fraxinea can be found in habitats on poor sandy soils at altitude as low as 500 m. In 
Sulawesi, flowers of W. furfuracea H.C.Hopkins are visited by bees, while in Borneo (Mt. 
Kinabalu) beetles and flies were observed visiting flowers of W. fraxinea. 
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Uses. The timber of Weinmannia species (mostly W. fraxinea) is used for construction 
purposes or for utility furniture and house interiors but on a local scale only. In Ambon 
(Maluku), the bark of W. fraxinea is dried and stored in bundles and used to colour sago- 
porridge during cooking or to improve the flavour of old sago (Heyne, Nuttige Pl. Indonesia 
3rd. edition (1950)). 


Taxonomy. Bentham & Hooker (Gen. Pl. 1 (1865) 653), King (J. As. Soc. Beng. 66, 1 
(1897) 297) and Ridley (FMP 1 (1922) 681) included Cunoniaceae (Weinmannia) in 
Saxifragaceae but most subsequent authors (e.g., Backer & Bakhuizen f op. cit., Keng op. 
cit., Whitmore op. cit., Turner op. cit., Beaman et al. op. cit., and Hopkins & Hoogland op. 
cit.) accepted this family as distinct. The recent classification of the angiosperms based on 
molecular sequence data places Cunoniaceae in the order Oxalidales (Eurosids I), together 
with Brunelliaceae, Cephalotaceae, Connaraceae, Elaeocarpaceae (including 
Tremandraceae) and Oxalidaceae (APG, Ann. Missouri Bot. Gard. 85 (1998) 531, Bot. J. 
Linn. Soc. 141 (2003) 399; APG website, 20 September 2006). 

Bradford & Barnes (Syst. Bot. (2001) 354), based on their phylogenetic analyses of 
Cunoniaceae, recognised six tribes (Caldcluvieae, Codieae, Cunonieae, Geissoieae, 
Schizomerieae and Spiraeanthemeae). This new tribal classification shows that Weinmannia 
together with Cunonia, Pancheria and Vesselowskya (all in tribe Cunonieae) are parts of a 
derived clade, characterised by the racemose/capitate inflorescence, capsular fruit with a 
single vertical column bearing the seeds and the tricolporate pollen. 


WEINMANNIA L., nom. cons. 


(Johann Wilhelm Weinmann, 1683-1741; German pharmacist and botanist) 
tekarau (Kelabit) 


Syst. Nat. 10th. edition 2 (1759) 997, 1005, 1367; Bentham & Hooker f, Gen. Pl. 1 (1865) 653; King, 
J. As. Soc. Beng. 66, | (1897) 298 (under Saxifragaceae); Ridley, FMP 1 (1922) 682 (under 
Saxifragaceae); Masamune, EPB (1942) 324; Bernardi, Candollea 17 (1961) 123, Candollea 18 (1963) 
285, Adansonia 2, 3 (1963) 404, Bot. Jahrb. Syst. 83 (1964) 126; Backer & Bakhuizen f, FJ 1 (1964) 
506; Hutchinson, Gen. Fl. Pl. 2 (1967) 9; Whitmore, TFM 1 (1972) 179; Anderson, CLTS (1980) 165; 
Cockburn, TS 2 (1980) 26; Corner, WSTM 3rd. edition | (1988) 224; Whitmore, Tantra & Sutisna, 
CLK 1 (1990) 52; Turner, Gard. Bull. Sing. 47 (1995) 182; Corner in Wong & Phillipps (eds.), 
Kinabalu Summit Borneo (1996) 129; Coode et al. (eds.), CLBD (1996) 64; Bradford, Ann. Missouri 
Bot. Gard. 85 (1998) 565; PROSEA 5, 3 (1998) 580; Hopkins, Adansonia 3, 20 (1998) 18; Beaman et 
al., PMK 4 (2001) 213; Hopkins & Hoogland, FM 1, 16 (2002) 141; Bradford et al. in Kubitzki (ed.), 
Fam. Gen. Vasc. Pl. 6 (2004) 108. Synonym: Prerophylla D.Don, Edinburgh New Philos. J. 9 (1830) 
93. 


Trees or shrubs. Branching not dichotomous. Twigs sometimes slightly thickened or 
flattened at nodes, often with prominent pale lenticels. Stipules elliptic, ovate, orbicular to 
subreniform, often caducous and leaving a prominent annular scar at the node; in young 
shoots, a pair of opposite stipules often salverform and amplexicaul. Terminal and lateral 
vegetative buds enclosed by a pair of bud scales (stipules). Leaves with 1-13 pairs of 
sessile or subsessile, opposite lateral leaflets or rarely unifoliolate; petiole and rachis 
sometimes winged; leaflets chartaceous to coriaceous, glabrous or sparsely to densely 
pubescent, lateral ones often with an unequal base, frequently smaller than the terminal 
leaflets; domatia absent; blades with or without multicellular trichome bases, margin 
toothed or crenulate. Inflorescences composed of racemes arranged in groups of two 
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(diads) or four (tetrads) born on a sterile axis (= peduncle), which is either axillary and 
often inserted in series at distal node(s), or terminal, or a combination of these; individual 
racemes with up to 100 or more flowers. Flowers unisexual or bisexual, pedicellate, 4- 
merous; buds inserted singly or in small fascicles, each bud or fascicle subtended by a 
carinate, often caducous bract; calyx lobes 4, aestivation imbricate; petals 4, usually elliptic, 
ovate or obovate, base constricted, apex rounded or irregularly emarginate, membranous, 
often ciliolate; stamens twice as many as calyx lobes, filaments filiform, anthers broadly 
cordate, deeply incised at base and apiculate at apex; disc divided into 8 free lobes alter- 
nating with the filaments, each lobe oblong to obcuneate, sometimes broadly oblong with 
flanges on either side, usually glabrous; gynoecium 2-carpellate, with the carpels fused at 
the level of ovary; ovary ovoid, 2-locular, styles 2, free, subulate, glabrous, furrowed on 
adaxial side, stigmas terminal, small or sometimes capitate and papillose, ovules 8—16 per 
locule. Fruits septifragal capsules dehiscing from the apex; free central column often 
present; valves coriaceous, boat-shaped, with a dark exocarp and smooth, yellow endocarp 
with extended margins; styles usually persistent; calyx lobes persistent or not. Seeds elliptic 
in outline and circular in transverse section, minutely sculptured, usually with a tuft of hairs 
at each end or sometimes hairy all over (outside Borneo). 


Distribution. About 150—160 species in Latin America, W Indies, S Pacific and throughout 
Malesia. Seventeen species in Malesia; three species in Sabah and Sarawak, of which one 
species, Weinmannia clemensiae, is endemic in Borneo. 


Ecology. In mixed peat swamp, kerangas, mixed dipterocarp to upper montane forests at 
about (0—)500—2600 m altitude. 


Uses. The wood is reported to be suitable for house-building (poles and beams), utility 
furniture and interior construction. The bark contains high levels of tannin and it was used 
medicinally in Java (Burkill, EPMP 2 (1966) 2295; PROSEA op. cit.). 


Taxonomy. Bemandi (op. cit. 1961, op. cit. 1963, op. cit. 1964) divided Weinmannia into 
six sections, viz. sect. Fasciculatae Bernardi, sect. Inspersae Bernardi, sect. racemosa 
Bernardi, sect. Simplicifoliae Bernardi, sect. Spicatae Bernardi, and sect. Weinmannia. 
However, Bradford (op. cit.) and Bradford et al. (op. cit.), using a cladistic analysis based 
on morphology and inflorescence architecture, concluded that the genus is best segragated 
into five sections, viz. sect. Fasciculatae Bernardi ex Hoogland & H.C.Hopkins, sect. 
Inspersae Bernardi ex J.C.Bradford, sect. Leiospermum (D.Don) Engl., sect. Spicatae 
Bernardi ex J.C.Bradford, and sect. Weinmannia (incl. sect. Simplicifoliae Bernardi). In 
Sabah and Sarawak, all three species belong to sect. Fasciculatae. 


Key to Weinmannia species 


1. Lateral leaflets elliptic or almost oblong, largest ones 1.4-2.7 x 0.5—1 cm, bullate, 
margins strongly recurved; young shoots tomentose-velutinous.........2. W. clemensiae 
Lateral leaflets lanceolate, narrowly elliptic, narrowly obovate to ovate, largest ones 
(2.2—)4.2-8.5(—12) x (0.8—)1.2-3.5(-4.5) cm, margins flat or slightly recurved; young 
shoots almost glabrous, puberulent or tomentose..............scceeeeeeceeeeeeeeneeneeeenenes 2 


2. Leaves with (0O—)1—4(-S) pairs of lateral leaflets; rachis semiterete, sometimes narrowly 
winged; lateral leaflets coriaceous, narrowly elliptic to narrowly obovate, base cuneate, 
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apex acute to obtuse, drying chesnut-brown. Inflorescence of 1—2 pairs of opposite 
AYVAdS. b.¢.sdws snadediusiesaes cena ood ectunddescdadewesGuasoueeswabwanesdedenaginys 1. W. aphanoneura 
Leaves with 1-8 pairs of lateral leaflets; rachis terete, not winged; lateral leaflets 
chartaceous to subcoriaceous, lanceolate to ovate, or narrowly elliptic, base usually 
unequal and varying from cuneate to rounded, apex narrowly acute to acuminate, 
usually drying greenish brown. Inflorescence of 1-3 pairs of opposite dyads or tetrads. 
saad endWewdedeeees ots nae elias Node aoweawseDieDaed Dede ase Keg ey eeved sdeRe TE Hoaawe bee Seleates 3. W. fraxinea 


1. Weinmannia aphanoneura Airy Shaw Fig. 1 
(Greek, aphanes = inconspicuous, neuron = nerve; leaflets with inconspicuous lateral and 
intercostal veins) 


Bull. Misc. Inform., Kew (1940) 260; Bernardi op. cit. (1964) 160; Anderson op. cit. 165; Whitmore, 
Tantra & Sutisna op. cit. 52; Hopkins op. cit. 35; Beaman et al. op. cit. 213; Hopkins & Hoogland op. 
cit. 145. Type: Richards 1716, Borneo, Sarawak, Miri Division, Marudi District, Dulit Ridge 
(holotype K [photo at KEP]) 


Tree or shrub, 2—20 m tall, to 35 cm diameter. Bark dark brown, scaly; inner bark brownish. 
Sapwood pale yellow. Twigs adpressed puberulent or glabrescent when young, becoming 
glabrous with numerous lenticels and prominent leaf scars when older. Stipules often 
persistent at distal nodes, suborbicular, usually flat, to 1.7 x 1.9 cm (rarely spathulate, c. 0.6 
x 0.4 cm), abaxial surface glabrous or strigose towards the base, adaxial surface glabrous. 
Leaves with (0-)/—-4(—5) pairs of lateral leaflets, to 16 cm long; petiole and rachis 
semiterete, flat, slightly ridged or channelled above, sometimes narrowly winged, wings 
extending to 1 mm on either side of midline, glabrous or tomentose; petioles 0.7—2.8 cm 
long; rachis segments between pairs of leaflets 0.5-1.9 cm long; /eaflets coriaceous, not 
bullate, margin flat or slightly recurved, crenate, with 6-11 notches on each side of the 
largest lateral leaflets, glabrous except for some hairs on midrib below, sometimes shiny 
above, drying chestnut below, grey or dark chestnut above; lateral leaflets almost sessile, 
drying chesnut-brown, narrowly elliptic or narrowly obovate, largest 2.4—7 x 0.6-1.9 cm, 
base cuneate, unequal, apex acute to obtuse; terminal leaflets narrowly elliptic to obovate, 
3-9.4 x 0.7—-2.7 cm, base narrowly cuneate to attenuate, apex acute to obtuse; midrib 
prominent below, slightly sunken above; lateral and intercostal veins flat on both surfaces; 
petiolules of 0.3-1.2 cm long. Inflorescences usually of 1 or 2 pairs of opposite dyads; 
peduncles 0.3—1.9 cm long, glabrous or adpressed puberulent; individual racemes 7—8(—14) 
cm long, axes puberulent, rarely tomentose. Flowers unisexual; pedicels 1.8—3.6 mm long, 
puberulous; calyx lobes 0.5-0.8 x 0.4-0.9 mm, glabrous; petals oblong or irregularly 
obovate, 1.2—1.5 x 0.7—0.8 mm, apex rounded or emarginate; disc lobes 0.3-0.5 mm long, 
oblong and discrete or with thin flanges forming an almost continuous disc. Male flowers: 
filaments 2.1—2.6 mm long, pistillodes 0.5—0.7 mm long, pubescent, styles 0.1—0.2 mm 
long, incurved. Female flowers: staminodes to 1.7 mm long; ovary c. 1 mm long, densely 
pubescent, styles c. 1.8 mm long, straight. Fruit valves 2.5-3.5 x 1.3-1.5 mm at 
dehiscence; exocarp pubescent; calyx lobes persistent. Seeds c. 0.9 mm long, with a tuft of 
hairs at both ends. 


Distribution. Sumatra (one record; Nagamasu 3641, n.v.) and Borneo (Sabah, Sarawak and 
Kalimantan). In Sabah, rare and known only from Mt. Kinabalu (e.g., Clemens 29476 and 
SAN 76507). In Sarawak, common and recorded from Bintulu (e.g., S 8785), Marudi (e.g., 
Chew CWL 380, CWL 388 and S 4507) and Limbang districts (e.g., Burtt & Martin B 5487, 
S 26481 and S 26531). Also occurs in Kalimantan (e.g., Endert 4125). 
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Ee SRP Bet vite 
Beas S oa aera 


Ri 





Fig. 1. Weinmannia aphanoneura. A, flowering (male) leafy twigs; B, stipule; C, detail 
venation on lower leaf surface; D, section of rachis of raceme showing male flowers 
inserted in fascicles; E, open male flower; F, open male flower with two sepals and two 
petals removed; G, two disk lobes and two stamens; H, longitudinal section of pistillode in 
staminate flower; I, female flower bud; J, longitudinal setion of female flower. (A—H from S 


8785, \-J from Burtt & Martin B 5487.) 
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Fig. 2. Weinmannia fraxinea. A, flowering (female) leafy twigs; B, female flower; C, 
female flower with one sepal and four petals removed; D, dehisced capsule; E, seed. (A and 
C from Nooteboom & Chai 1696, B from SAN 56254, D-E from SAN 84928.) 
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Ecology. Lower to upper montane forest and kerangas forest, at 1175-2560 m altitude. 


2. Weinmannia clemensiae Steenis 
(Mary Strong Clemens, 1873-1968, prolific plant collector in W Java, Borneo, the 
Philippines and Papua New Guinea) 


J. Bot. 72 (1934) 3; Masamune op. cit. 324; Bernardi op. cit. (1964) 166; Cockburn in Luping et al. 
(eds.), Kinabalu Summit Borneo (1978) 185, op. cit. (1980) 28; Whitmore, Tantra & Sutisna op. cit. 
52; Hopkins op. cit. 32; Beaman et al. op. cit. 213; Hopkins & Hoogland op. cit. 146. Type: Clemens 
27880, Borneo, Sabah, Mt. Kinabalu, near Kamborangah (holotype BO; isotypes K [photo at KEP], 
L). 


Treelet or small tree, 1.5—10 m tall. Twigs (young) densely tomentose-velutinous. Stipules 
usually caducous, almost orbicular, to 1 x 1.2 cm, abaxial surface densely sericeous towards 
the base, adaxial surface velutinous. Leaves with 6—13 pairs of lateral leaflets, to 13 cm; 
long; petiole and rachis terete, not winged, densely tomentose-velutinous; petioles 0.5—1 cm 
long; rachis segments between pairs of leaflets 0.4-0.9 cm long; leaflets coriaceous, bullate, 
margin strongly recurved and often rolled, usually obscurely crenate with 5—7 notches on 
each side of the largest lateral leaflets, sparsely to densely pubescent below, puberulent 
above or glabrous; midrib sericeous; lateral leaflets sessile, inserted almost at 90° to the 
rachis, elliptic or almost oblong, largest 1.4-2.7 x 0.6—1 cm, proximal leaflets smaller, base 
rounded to cordate, symmetrical, apex broadly acute; terminal leaflet elliptic, 1.9-3.3 x 0.7— 
1 cm, base rounded to rarely cordate, apex acute; midrib prominent below, sunken above; 
lateral veins almost at 90° angle to midrib, prominent below; intercostal venation obscure; 
petiolules of 0.3—0.5 cm long. Inflorescence of 1 pair of opposite dyads; peduncles 0.3—0.7 
cm long, densely tomentose-velutinous; individual racemes to 10.5 cm long, axes densely 
tomentose-velutinous. Flowers unisexual (or sometimes ?bisexual); pedicels 1-1.5 mm 
long, with short erect hairs; calyx lobes 0.8—0.9 x 0.6—0.8 mm, hirsute; petals obovate to 
almost orbicular, 1.1—1.5 x 1-1.1 mm, apex rounded; disc lobes oblong or broadly oblong, 
0.4-0.5 mm long. Male flowers: filaments c. 2.5 mm long, pistillodes c. 0.6 mm long, 
densely pubescent, styles 0.1 mm long, incurved. Female flowers: staminodes to 1.9 mm 
long; ovary 1.5—2 mm long, densely pubescent, styles c. 1 mm long, straight, pubescent at 
base. Fruit valves 3.7-4.5 x 1.8—2.2 mm at dehiscence; exocarp densely pubescent; calyx 
lobes persistent. Seeds (immature) c. 0.9 mm long, with tuft of hairs at both ends. 


Distribution. Endemic in Borneo and confined to Mt. Kinabalu and Mt. Tambuyukon in 
Sabah (e.g., Barkman & Buin 141, Chew & Corner RSNB 4364, RSNB 4508, RSNB 4755, 
SAN 28737, SAN 34617, SAN 47041, SAN 48098, SNP 2318, SNP 3675, SNP 4896, and 
SNP 12066). Probably all populations occur within the boundary of Kinabalu Park, whose 
protection is therefore crucial to the continued survival of this species. 


Ecology. Restricted to dwarf upper montane forest with a rather open canopy on ultramafic 
soils, at (1640—)1900—2600 m altitude. 


Notes. This species has characteristically elliptic or almost oblong and bullate leaflets with 
the margins recurved so that they cannot be flattened and dense tomentose-velutinuos twigs. 
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3. Weinmannia fraxinea (D.Don) Miq. Fig. 2 
(Latin, fraxinus = ash tree (Fraxinus L. of the family Oleaceae); with leaflets resembling 
those of the ash tree) 


Fl. Ned. Ind. 1, 1 (1856) 718; Bernardi op. cit. (1964) 167; Hopkins op. cit. 23; Beaman et al. op. cit. 
214; Hopkins & Hoogland op. cit. 151. Basionym: Pterophylla fraxinea D.Don, Edinb. New Philos. J. 
9 (1830) 93. Type: Smith s.n., Maluku, Honimoa (holotype LINN-SM). Synonyms: Weinmannia 
blumei Planch., Lond. J. Bot. 6 (1847) 470, King, J. As. Soc. Beng. 66, 1 (1897) 299, Merrill, EB 
(1921) 287, Ridley, FMP | (1922) 682, Masamune op. cit. 324, Backer & Bakhuizen f op. cit. 506, 
Bernardi op. cit. (1964) 161, Anderson op. cit. 165, Whitmore op. cit. 179, Cockburn op. cit. 26, 
Corner op. cit. 224, Whitmore, Tantra & Sutisna op. cit. 52, Turner op. cit. 182, PROSEA 5, 3 (1998) 
580; W. blumei Planch. var. major Ridl., FMP 5 (1925) 307; W. borneensis Engl., Nat. Pflanzenfam., 
ed. 2, 18a (1930) 256, Airy Shaw op. cit. 260, Bernardi op. cit. (1964) 164, Whitmore, Tantra & 
Sutisna op. cit. 52, Coode et al. (eds.) op. cit. 64; W. dulitensis Airy Shaw op. cit. 259, Anderson op. 
cit. 165. 


Tree to 25(-40) m tall with small thick buttresses. Bark grey to dark brown, smooth and 
lenticellate to fissured and scaly; inner bark red-brown, fibrous with cream wedges 
outwards. Sapwood white. Twigs puberulent to tomentose, rarely glabrous when young, 
glabrescent and with numerous lenticels when older. Stipules often caducous, almost 
orbicular, subreniform or broadly spathulate, 0.8—1.5 x 0.8-1.8 cm, abaxial surface strigose 
towards the base, adaxial surface glabrous. Leaves with (0-)/—8 pairs of lateral leaflets, 
5.5—15.5 cm long; petiole and rachis terete, not winged, glabrous to tomentose-velutinous; 
petioles 1-3 cm long; rachis segments between pairs of leaflets 1-2.5 cm long; leaflets 
chartaceous to subcoriaceous, not bullate, margin flat or slightly recurved, rounded or 
triangular crenate, with 8—14 notches on each side in the largest lateral leaflets, glabrous 
except for hirsute hairs on midrib below and sometimes also above towards base, sometimes 
almost shiny above, drying greenish brown; lateral leaflets almost sessile, lanceolate to 
narrowly elliptic or narrowly ovate to ovate, largest (2.2—)4.2-8.5(—12) x (0.8-)1.2-3.5(- 
4.5) cm (proximal leaflets usually smaller than distal ones), base rounded to cuneate, 
unequal, apex narrowly acute to acuminate; terminal leaflets narrowly elliptic to narrowly 
ovate, 2.5—10 x 1—3.3 cm, base attenuate, apex acuminate; midrib prominent below, sunken 
above; lateral and intercostal veins slightly prominent below, almost flat above; petiolules of 
0.3-1.5 cm long. Inflorescences /—3 of opposite pairs of lateral dyads or tetrads; peduncles 
0.3-1.8 cm long, minutely puberulent to tomentose; individual racemes 7.5—-15 cm long, 
axes minutely puberulent to tomentose. Flowers unisexual or bisexual; pedicels (1.1—)1.5—3 
mm long, minutely hairy; calyx lobes triangular, 0.6—0.9 mm long, hirsute at base; petals 
oblong to obovate, 1.1-1.8 x 0.7—1.2 mm, apex rounded or rarely emarginate; disc lobes 
free and oblong, 0.2-0.5 mm long, or rarely forming an almost complete ring. Male 
flowers: filaments c. 2.9 mm long, pistillodes c. 0.5 mm long, densely pubescent, styles c. 
0.1 mm, incurved. Female flowers: staminodes 0.6—1.2 mm long; ovary 0.6—1.2 mm long, 
densely pubescent, styles 1-1.3 mm long, straight. Bisexual flowers: filaments 3—3.5 mm 
long; ovary 0.6—-0.8 mm long, pubescent, styles 1.5—2 mm long, straight. Fruit valves 2.5— 
4(-6) x 1.5—2(-3.1) mm at dehiscence; exocarp pubescent; calyx lobes usually persistent. 
Seeds 0.8—1.1 mm long, with a tuft of hairs at both ends, hairs to 2 mm long. 


Vernacular names. Sabah—sumu silan (preferred name); kayu-papan (Murut). Sarawak— 
tekaran (Kelabit); tansang lang (Iban); uban (Iban). 


Distribution. Sumatra, Peninsular Malaysia, Singapore, Java, Borneo, Maluku, Lesser 
Sunda Islands, New Guinea and Soloman Islands. In Sabah, known from Kota Belud, Labuk 
Sugut, Lahad Datu, Penampang, Ranau, Sandakan, Tambunan, and Tuaran districts (e.g., 
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CUNONIACEAE (CHUNG) 


Ahmad Zainudin AZ 4953, Ali AI 412, FRI 41324, SAN 37765, SAN 60638, SAN 62024, 
SAN 95210, SAN 140143, SFN 27845, SNP 15569, and Sugau JBS 64). In Sarawak, reported 
from Belaga, Kapit, Kuching, Lawas, Limbang, Marudi, and Miri districts (e.g., Sarawak 
Museum Series 40, S 3777, S 10609, S 18535, S 20036, S 21116, S 26012, S 37053, S 
51142, and S 52496). Also occurs in Brunei (e.g., BRUN 1044, BRUN 1873 and Coode MC 
7566) and Kalimantan (e.g., Kostermans 12903). 


Ecology. In Malesia, Weinmannia fraxinea is the most widely distributed and 
morphologically the most variable species. The species also has a wide ecological 
amplitude, occurring in various habitats on different soil types. In Borneo, it occurs in 
mixed peat swamp (Agathis forest) at sea level, mixed dipterocarp, kerangas, lower and 
upper montane forests at (O—)500—1970 m altitude. On Mt. Kinabalu in Sabah, the species 
has been recorded from dwarf, open montane forest on ultramafic soils. 


Uses. In Sarawak, the leaves are boiled in water and then mixed with clay to make a 
blackish dye (Chai S 35503) and the wood is used as firewood. 


Notes. The leaflets of this species are variable in number, size, shape, texture and 
indumentum, but usually they are broader towards the unequal base and the apex is 
acuminate. 
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HERNANDIACEAE 


L.G. Saw 


Forest Research Institute Malaysia, 
52109 Kepong, Malaysia 


Blume, Bijdr. Fl. Ned. Ind. (1826) 550; Gamble, J. As. Soc. Beng. 75, 1 (1912) 203; Ridley, FMP 3 
(1924) 138; Backer & Bakhuizen f, FJ 1 (1964) 135; Hutchinson, Gen. Fl. Pl. 1 (1964) 143; Kubitzki, 
Bot. Jahrb. Syst. 89 (1969) 78; Ng, TFM 2 (1973) 244; Keng, OFMSP rev. ed. (1978) 37; Corner, 
WSTM 3rd. ed., 2 (1988) 363; Kubitzki in Kubitzki et al. (eds.), Fam. Gen. Vasc. Pl. 2 (1993) 334; 
Duyfjes, FM 1, 12 (1996) 737; Beaman et al., PMK 4 (2001) 379. 


Trees, shrubs, or woody climbers. Leaves alternate or spirally arranged, petiolate, without 
stipules, simple (lobed or unlobed) and palmately or pedately veined, or palmately 
compound with 3(—5) pinnately veined leaflets, margin entire. Inflorescences axillary or 
terminal, much-branched, compound cymes or corymbose thyrses, with or without bracts. 
Flowers bisexual or unisexual (plants polygamous or monoecious, rarely dioecious); 
perianth sepaloid with 3—8 imbricate or valvate segments (tepals) in 1 or 2 whorls; stamens 
3-7 in a single whorl opposite the tepals, or if the tepals in two whorls, inserted opposite the 
outer tepals, filaments with two basal glands, or with one dorsal gland, or without glands, 
anthers 2-locular, dehiscing through 2 lateral or apical valves; interstaminal staminodes 
present or absent; ovary inferior, 1-locular, with 1 pendulous ovule, style simple, in male 
flowers absent or reduced, stigma discoid and oblique or capitate. Fruits indehiscent, drupe- 
like and enclosed by inflated, fleshy, expanded cupule (Hernandia) or dry and nut-like with 
2-4 lateral wings (//ligera). Seed 1, without endosperm; embryo straight; cotyledons large, 
fused and ruminate (Hernandia) or free and more or less planoconvex or slightly unequal 
(Illigera). 


Distribution. Four genera (Gyrocarpus Jacq., Hernandia L., Illigera Blume and 
Sparattanthelium Mart.) with about 60 species; in tropical regions of Asia, Africa, C 
America and Mexico. Three species in 2 genera (Hernandia and Iiligera) are recorded for 
Sabah and Sarawak. 


Taxonomy and classification. In the past, genera currently included in the Hernandiaceae 
have been placed in different families (Combretaceae, Hernandiaceae and Lauraceae) but 
Kubitzki (op. cit.1969) in publishing the monograph of the family comprehensively dealt 
with the perceived differences. Most authors (e.g., Hutchinson op. cit., Keng op. cit., 
Cronquist (1981), Int. Syst. Class. Fl. Pl.: 78, Kubitzki et al. op. cit., Bremer et al. (2003), 
APG IJ, Bot. J. Linn. Soc. 141: 399) agree that Hernandiaceae is closely related to 
Lauraceae. The family can be divided into two subfamilies, viz. Hernandioideae and 
Gyrocarpoideae. The two genera occurring in Sabah and Sarawak belong to the subfam. 
Hernandioideae. 
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Key to genera 
Trees with simple leaves. Fruits a drupe enclosed in a cupule....................6006 Hernandia 


Woody climbers with palmately compound leaves. Fruits with wings....................600eee ee 
Illigera Blume 
(Latin, i/ligare = to entangle) 
Bidr. Fl. Ned. Ind. (1826) 1153; Clarke in Hooker f, Fl. Brit. Ind. 2 (1879) 460 (under 
Combretaceae); King, J. As. Soc. Beng. 66, 1 (1897) 342 (under Combretaceae); Gamble, J. As. 
Soc. Beng. 75, 1 (1912) 203; Ridley, FMP 3 (1924) 139; Merrill, PEB (1929) 91; Backer & 
Bakhuizen f, FJ 1 (1964) 136; Ng, TFM 2 (1973) 247; Kubitzki, Bot. Jahrb. Syst. 89 (1969) 157, 
in Kubitzki et al. (eds.), Fam. Gen. Vasc. Pl. 2 (1993) 337; Duyfjes, FM 1, 12 (1996) 751; 
Beaman et al., PMK 4 (2001) 380. 
About 20 species mainly in the Sino-Himalayan region; in the Flora region, two 
species, I. celebica Miq. and I. megaptera Merr., were recorded for Sabah only. 
Woody climbers, climbing with the aid of twining petioles. Leaves palmately 3(—S)- 
foliolate, leaflets pinnately veined. Inflorescences terminal and axillary, many- or few- 
flowered. Flowers bisexual, 5-merous, tepals in two rows, valvate in bud, caducous; 
ovary ovoid, 4-angled, in fruit the angles develop into 2 or 4 wings, style filiform; 
stamens 5. Fruit a samara; the nut with 2 longer and 2 shorter lateral wings (or wings 
sometimes absent). In forests or forest edges, at altitudes to 1660 m. 


HERNANDIA L. 


(F. Hernandez, 16th century Spanish naturalist and explorer) 


Sp. Pl. (1753) 981; Blume, Bijdr. Fl. Ned. Ind. (1826) 550; Hooker f, Fl. Brit. Ind. 5 (1890) 188 
(under Lauraceae); Gamble, J. As. Soc. Beng. 75, 1 (1912) 203; Ridley, FMP 3 (1924) 138; 
Masamune, EPB (1942) 318; Backer & Bakhuizen f, FJ 1 (1964) 136; Kubitzki, Bot. Jahrb. Syst. 89 
(1969) 122; Ng, TFM 2 (1973) 244; Corner, WSTM 3rd. ed., 2 (1988) 363; Kubitzki in Kubitzki et al. 
(eds.), Fam. Gen. Vasc. Pl. 2 (1993) 337; Duyfjes, FM 1, 12 (1996) 737; PROSEA 5, 3 (1998) 287. 
Synonym: Biosolettia C.Presl, Relig. Haenk. 2 (1835) 141. 


Monoecious trees or shrubs. Leaves spirally arranged, simple, peltate or not, palmately 3—9- 
veined, veins arching towards apex. Inflorescence usually at and towards the tips of 
branchlets; all parts finely pubescent, rarely glabrous; peduncles distinct; ultimate (distal) 
partial inflorescences (cymules) comprising 2 lateral pedicelled male flowers and I central 
subsessile female (rarely bisexual) flower, subtended by an involucre of 4 bracts. Flowers: 
bracteoles of male flowers more or less equal, those of female flowers united into a cupule 
partly or wholly surrounding the ovary, accrescent at maturity; outer tepals quincuncial or 
imbricate, inner ones valvate. Male flowers 3—5(—6)-merous; pistillode absent or style 
rudimentary; stamens 3—5(-6), filaments free or partly connate, each with 2, free or connate 
basal glands. Female flowers 4—6-merous; staminodes absent; ovary somewhat compressed 
laterally, style sigmoid or straight, at base often thickened and surrounded by 4—5(—10-12) 
free or connate glands, stigma dilated or irregularly lobed. Fruits drupe-like, ovoid to 
ellipsoid, often inconspicuously longitudinally ribbed, with or without an umbo (wart) at 
apex, at maturity enclosed by the inflated, fleshy cupule. Seeds with a hard, sometimes 
spongy testa; cotyledons fused, ruminate. 


Distribution. Pantropical genus of 24 species; 3 in Malesia. Only | species in Sabah and 
Sarawak. 
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HERNANDIACEAE (SAW) 


Hernandia nymphaeifolia (C.Presl) Kubitzki Fig. 1. 
(Latin, leaves like that of the water lily, Nymphaea) 


Bot. Jahrb. Syst. 90 (1970) 272; Ng op. cit. 245; Corner op. cit. 363; Turner, Gard. Bull. Sing. 47 
(1995) 266; Duyfjes op. cit. 747; PROSEA op. cit. 287. Basionym: Biasolettia nymphaeaefolia 
C.Presl op. cit. 142. Type: Haenke s.n., Guam (PR). Synonyms: Hernandia peltata Meisn. in A. DC., 
Prodr. 15 (1864) 263, Hooker f op. cit. 188, Gamble op. cit. 204, Merrill, EB (1921) 280, Ridley op. 
cit. 138, Backer & Bakhuizen f op. cit. 137, Kubitzki op. cit. (1969) 153; Hernandia ovigera auct. 
non L.: Masamune op. cit. 318. 


Tree, 20-35 m tall, 50-100 cm diameter; bole short, low branching. Bark grey-brown, 
smooth to rough, lenticellate; inner bark thick, fibrous, soft, yellow to dirty brown. 
Sapwood white to yellow to pale orange. Twigs 0.5—1 cm diameter apically, smooth, with a 
broad pith. Leaves palmately 5—9-veined; petioles 10-20 cm long; blades chartaceous to 
thinly coriaceous, shiny above, dull below, glabrous on both surfaces, peltate (rarely non- 
peltate or barely peltate), attached to the petiole at (0-)0.5—3 cm from margin, broadly 
ovate, 10-33 x 6-29 cm, base rounded to slightly cordate, apex acute to slightly acuminate; 
midrib and veins flat to slightly raised above, raised below; midrib with 2-4 pairs of lateral 
veins. Inflorescences 3—5 crowded towards apex of twig, 10-30 cm long; main axes 6-20 
cm long; involucral bracts elliptic to obovate 2-6 x 1-3.5 mm. Flowers greenish or white, 
fragrant. Male flowers 3-merous; pedicels 44.5 mm long; tepals c. 5 mm long; filaments c. 
3 mm long, each basally with two subspathulate glands c. 1 mm long, the glands free or 
pair-wise fused between stamens, anthers yellow. Female flowers 4-merous, more or less 
sessile, 8-10 mm long; tepals 5-6 mm long; glands 4 (sometimes more), ellipsoid; ovary 
enveloped up to halfway by the cupule, style 3-4 mm long, papillose, stigma pink; cupule at 
anthesis c. 2 x 3 mm, margin entire of slightly undulate. Cupule (in fruit) loosely enclosing 
the drupe, inflated, bell-shaped, fleshy, waxy, white or reddish, margin of the orifice entire 
and slightly revolute. Fruits as long as cupules or somewhat exserted, ellipsoid, 2.5-3 x 
1.5—2.3 cm, faintly longitudinally 8-ribbed, short-stalked or sessile, apex with an umbo, 8- 
10 mm wide, 2-3 mm high. 


Vernacular names. Sarawak—kementing laut (Malay); Peninsular Malaysia—buah keras 
laut (Malay). 


Distribution. E Africa, Madagascar, Sri Lanka, Andaman and Nicobar Islands, Thailand, 
Cambodia, Vietnam, Taiwan, Malesia (Sumatra, Peninsular Malaysia, Borneo, Java, Nusa 
Tenggara, Sulawesi, the Philippines, Maluku and New Guinea), Micronesia, Melanesia and 
Polynesia. In Sabah, known from Pulau Tiga, Kuala Penyu district (e.g., SAN 84739, SAN 
126793 and SAN 126972), Pulau Gaya, Kota Kinabalu district (e.g., SAN 31355, SAN 56123 
and SAN 67178), Pulau Banggi, Kudat district (e.g., SAN 16418), Pulau Timbun Mata and 
Pulau Sipadan, Semporna district (e.g., FD FMS 48713 and Wong WKM 2467), and in 
Sarawak from Kuala Sg. Sematan and Pulau Talang Talang Besar, Lundu district (e.g., [gon 
452, S 20898 and S 41812), Buntal and Bako NP, Kuching district (e.g., Hewitt 1031 and S 
43898). 


Ecology. Occurs exclusively in coastal areas, along sea-shores, in primary and secondary 
littoral forest (Barringtonia asiatica association), also behind the beach in swampy places; 


on sand, coral beach, or pebbles; at low altitude. 


Uses. Timber is soft and light weight, not durable and of no major economic importance but 
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Fig. 1. Hernandia nymphaeifolia. A, flowering leafy twig; B, ultimate (distal) cymules with 1 
female (centre) and 2 male (lateral) flowers; C, male flower; D, female flower; E, cupule and 
fruit; F, longitudinal section of cupule exposing the fruit; G, longitudinal section of fruit and 
seed showing the ruminate endosperm. (A—D from Wong WKM 2467, E-G from S 43898.) 


HERNANDIACEAE (SAW) 


is suitable for furniture, fish-net floats, wooden sandals and drawing boards. (cf. PROSEA 
op. cit.) 


Notes. Most examined specimens have distinctly peltate leaves; however some specimens 
collected from islands off the coast of Sabah, e.g., SAN 126972 from Pulau Tiga and SAN 
56123 from Pulau Gaya, have non-peltate and/or barely peltate leaves. Another specimen 
(SAN 126793, also from Pulau Tiga) has both peltate and non-peltate leaves on the same 
specimen sheet. These specimens, however, represent true H. nymphaeifolia and not H. 
ovigera L. as their fruit apices have the typical umbo found in H. nymphaeifolia. Hernandia 
ovigera typically have fruits without umbo. 
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MELIACEAE 


David J. Mabberley 


University of Washington Botanic Gardens, Seattle, USA 
National Herbarium of the Netherlands, University of Leiden Branch, The Netherlands 
and 
Caroline M. Pannell (Ag/aia) 
Daubeny Herbarium, University of Oxford, United Kingdom 


With contributions by 


Jennifer M. Edmonds (Toona) 
School of Biology, University of Leeds, United Kingdom 
and 


Anne M. Sing 
Daubeny Herbarium, University of Oxford, United Kingdom 


Miquel, Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 1; Hiern in Hooker f, Fl. Brit. Ind. 1 (1875) 540; King, J. 
As. Soc. Beng. 64, 1 (1895) 16; Merrill, EB (1921) 318; Ridley, FMP 1 (1922) 382; Harms in Engler 
& Prantl, Nat. Pflanzenfam. ed. 2, 19b, 1 (1940) 1; Masamune, EPB (1942) 370; Backer & Bakhuizen 
f, FJ 2 (1965) 116; Pennington & Styles, Blumea 22 (1975) 419; Anderson, CLTS (1980) 246; 
Mabberley & Pannell, TFM 4 (1989) 199; Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 219; Kessler 
& Sidiyasa, TBSA-EK (1994) 166; Mabberley et al., FM 1, 12 (1995) 1; Turner, Gard. Bull. Sing. 47 
(1995) 336; Coode et al. (eds.), CLBD (1996) 200; Argent et al. (eds.), MNDT-CK (1997) 406; 
Beaman & Anderson, PMK 5 (2004) 118. 


Trees, treelets, often pachycaul* or, more rarely, shrubs or suckering shrublets, monopodial 
or sympodial, rarely with Terminalia-branching (Vavaea), dioecious (though sometimes, at 
least, ‘male’ trees occasionally producing bisexual flowers), polygamous, monoecious or 
with all flowers bisexual. Indumentum of simple, bifid or stellate hairs or stellate or peltate 
scales or sometimes mixtures of these. Buds scales absent or present. Leaves exstipulate 
(occasionally pseudostipules present), spirally arranged, rarely decussate, pinnate 
(sometimes with a terminal ‘bud’, i.e. pseudogemmula), trifoliolate, with a single blade 
(simple or unifoliolate) or rarely bipinnate (Melia; introduced); rachis very rarely winged; 
leaflets usually entire, rarely lobed or serrate, sometimes with minute black glandular dots. 
Inflorescences thyrsoid, racemose, paniculate or spicate, sometimes reduced to fascicles or 
solitary flowers, axillary, supra-axillary, on branches or bole to ground level. Flowers 
bisexual and/or more usually, unisexual with well developed rudiments of opposite sex 
present, radially symmetrical; calyx usually more or less lobed, sometimes with discrete 
sepals, sometimes truncate; petals 3—7(-14) in 1 whorl or rarely in a spiral (some 





*As used in FM and Flora North America, etc. = sparsely or not branched, of massive 
primary construction with wide pith and terminal heads of leaves arising from massive 
buds; the opposite being leptocaul. 
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Chisocheton) to give up to 2 apparent whorls, when fresh green, white, cream, pink to claret 
and violet or yellow (Ag/aia); stamens usually partially or completely united by a tube with 
or without lobes, anthers 3—10(—30) in 1 or, rarely, 2 or more whorls, sometimes locellate (= 
divided into secondary, smaller compartments), inserted at tips of filaments or at the margin 
of the tube or within its throat; nectary disc around ovary cushion-like, tubular or absent; 
ovary superior (or in Sandoricum slightly sunk in receptacle), (1 or)2—6(—20)-locular, each 
locule with 1—many ovules, stigma or stylehead** discoid to capitate. Fruit a capsule, berry 
or drupe. Seeds with fleshy aril or sarcotesta or a combination of these or winged and then 
attached to a woody columella, or with corky outer layers, or very rarely without any of 
them; endosperm usually absent; cotyledons collateral, superposed or, rarely, oblique, 
emergent or not at germination, when scale leaves (eophylls) are sometimes produced 
before first foliage leaves, which may be opposite or spirally arranged, simple or pinnate 
with later ones simple to bipinnate. 


Distribution. Throughout the tropics and subtropics, with poor representation in temperate 
zones, the family comprises two subfamilies (Meliodeae and Swietenioideae [older name 
Cedreloideae]) of 49 or 50 genera with about 620 species. It is best represented in the 
Malesian region for, although Africa is almost as diversified in terms of the number of 
genera, Sabah and Sarawak alone have far more species (130 in 15 genera) than the whole 
of Africa (84 species) and exactly matches the specific richness of the whole neotropical 
region, where only eight genera are found. It is notable that by comparison with the 
thousands upon thousands of specimens in herbaria of the easily collected smaller trees, 
notably species of Aglaia, Chisocheton and smaller species of Dysoxylum, there is only a 
handful of specimens of the tall timber species of Toona and Dysoxylum (e.g., D. 
acutangulum, D. carolinae, D. crassum and D. flavescens), for example, so that their 
distributions noted below may not be as accurate records as are those of the lesser species. 


Ecology. Meliaceae are very common trees of the canopy and understorey of lowland 
primary forest throughout Malesia, making up to 17% of all trees over 10 cm bole diameter 
(Whitten et a/., Sumatra (1984) 262) in the forests of Sumatra for example, and being 
absent from only the driest zones. They are represented by species of Xylocarpus on rocky 
shores and in mangrove swamps, into the upper reaches of which penetrates Aglaia 
rubiginosa. The family is represented in freshwater swamp forest by Sandoricum borneense 
and Chisocheton amabilis and includes some species restricted to limestone habitat, like C. 
ruber and Walsura grandifolia of Sarawak. Along rivers in west Malesia, are a number of 
rheophytic species including, in Borneo, Sandoricum borneense. A few species are tolerant 
of more open conditions and will colonize large gaps in forest or are frequently encountered 
in secondary forest e.g., Aglaia argentea, Toona spp. and Chukrasia tabularis, which even 
colonizes bare ground along road cuttings and is weedy where introduced, as in Australia. 


Uses. The timbers of certain Meliaceae are some of the most sought after in the world, such 
that natural stands have been much depleted and serious conservation measures have been 
proposed for wild mahoganies (Swietenia spp.) in tropical America. Most ‘mahogany’ (if 
Meliaceous at all) seen today is derived from S. macrophylla introduced to the Old World, 
probably from Honduras, in 1876 and described from material cultivated in India. It is 
grown in Sabah and Sarawak. The other important timbers are also generally 
Swietenioideae, notably toon, Toona ciliata from India to Australia (‘red cedar’), where 
most of it has been long cut out, having been the most desirable timber in that continent. 





** As distinct from the stigmatic organs themselves (cf Sandoricum for example). 
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Others include the neotropical Cedrela odorata tried in Borneo and species of the African 
genera Entandrophragma (e.g., E. utile Sprague), Khaya (African mahogany; K. 
senegalensis (Desr.) A.Juss. are common avenue trees in Kuching while K. ivorensis 
A.Chev. has been tried in plantation in Sabah) and Lovoa (Nigerian golden walnut). Besides 
the Toona spp. and Chukrasia tabularis, the chickrassy wood of commerce, indigenous 
species are not of world significance in the timber market, despite their large boles, though 
locally, some species of Aglaia, Dysoxylum and Walsura, and Azadirachta excelsa, have 
been used for construction and furniture, while Xylocarpus wood is hard and used for boat- 
building. 


The major problem besetting plantation forestry of Meliaceae is the attacks by moths of the 
genus Hypsipyla (Lepidoptera, Pyralidae), the larvae of which burrow into young plants and 
seedlings, causing their collapse and death, though Melioideae seem to be rarely attacked — 
a good argument for their promotion as plantation trees. The shoot-borer is perhaps one of 
the most economically important insect pests in tropical forestry. There have been many 
attempts at biological control of the moths, for externally applied insecticides have little 
effect and systemic ones are expensive. Mixed and enrichment planting with non- 
susceptible species has been shown to reduce damage and there are possible advances to be 
made in breeding resistance to attack (see Newton et al., For. Ecol. Manag. 57 (1993) 301 
for further details). 


The locally very important fruit trees, Lansium domesticum (langsat and duku langsat) and 
Sandoricum koetjape (sentul) exist in a number of forms, wild, cultivated and naturalized, 
though they are not grown on a commercial plantation scale, those reaching markets being 
largely those selected from kampung trees. A good Jangsat and/or duku langsat may be 
worth more as a proposition than a good durian tree. Seeds of a number of species of 
Aphanamixis and Chisocheton yield an oil which has been used as an illuminant, while 
those of Lansium domesticum are used in arrow poisons, as is the bark. 


The bitterness (due to the triterpenoids) of the barks of Meliaceae has long been known and 
they have been used in medicine, some being those eagerly sought by Europeans in the 
eighteenth century, notably species of Aphanamixis, Chukrasia, Heynea, Lansium, 
Sandoricum, Toona, and Xylocarpus. The bark and indeed, the leaves of the exotic 
Azadirachta indica, the neem, are powerful insecticides and this tree (q.v.) has a host of 
uses including planting in the reclamation of derelict land: it is perhaps one of the most all- 
round useful trees of Asia. The triterpenoids, which are responsible for the insecticidal 
properties, have aroused considerable commercial interest and have been examined in a 
number of genera for their use as biological pesticides. The biological activities of these 
compounds including insect antifeedant and growth-regulating properties, medicinal effects 
in humans and other animals, antifungal, bacteriocidal and antiviral activity, are reviewed 
by Champagne et al. (Phytochemistry 31 (1992) 377). Similar bioactivity is attributed to 
cyclo[b]benzofurans in Ag/aia (see under account of Aglaia). 


A number of exotics, notably the Indian cultivars of Melia azedarach are planted (e.g., in 
Sabah) for their elegant foliage and fruits. 
Key to subfamilies 


Bud scales absent. Fruits capsules, berries or drupes. Seeds neither corky nor winged...... 
subfam. Melioideae (genera occurring in Sabah and Sarawak: Aglaia, Aphanamixis, 
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Azadirachta, Chisocheton, Dysoxylum, Heynea, Lansium, Melia, Pseudoclausena, 
Reinwardtiodendron, Sandoricum, Vavaea and Walsura). 


Bud scales present. Fruits woody septifragal capsules with central columella. Seeds winged 


I. 


subfam. Swietenioideae (genera occurring in Sabah and Sarawak: Cedrela, Chukrasia, 
Swietenia, Toona and Xylocarpus). 


Key to genera 


Leaves bipinnate (planted).......... 0... cece cece cece ence eee eee een ee ened eden ee ena eeee nated 
Melia L. 
(Greek name for the European ash trees, Fraxinus; alluding to the leaf shape) 
Sp. Pl. 1 (1753) 384; King, J. As. Soc. Beng. 64, 1 (1895) 17; Ridley, FMP 1 (1922) 384; 
Harms in Engler & Prantl, Nat. Pflanzenfam. ed. 2, 19b, 1 (1940) 99; Pennington & Styles, 
Blumea 22 (1975) 463; Mabberley, Gard. Bull. Sing. 37 (1984) 463; Corner, WSTM 3rd. 
ed., 2 (1988) 502; Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 219; Mabberley et al., FM 
1, 12 (1995) 329. 
Trees, occasinally flowering precociously as shrublets. Indumentum of simple and 
stellate-tufted hairs. Bud scales absent. Leaves bipinnate. Inflorescences thyrsoid, 
axillary. Flowers bisexual and male on same tree; calyx 5(or 6)-lobed to near base, 
lobes somewhat imbricate; petals 5 (or 6), free, imbricate; staminal tube narrowly 
cylindrical, slightly expanded at mouth, 10(—-12)-ribbed, with 10 or 12 truncate, 
bifid or 4-fid filiform lobes, anthers 10 (or 12), inserted at margin or just within 
tube, alternating with or opposite lobes; disc small, surrounding the base of ovary; 
ovary 4—8-locular, each locule with 2 superposed ovules, stylehead capitate to 
coroniform (= shaped like a crown) with 4-8 short, erect or incurved stigmatic 
lobes. Fruit a drupe, 3—8-locular, each locule with 1 or 2 seeds; endocarp thick, 
bony, deeply dimpled at base and apex. Seeds oblong, laterally compressed; testa 
leathery, sometimes slightly swollen and fleshy around hilum; embryo embedded 
in oily endosperm; cotyledons flat, collateral; radicle superior, short, projecting 
from the cotyledons. Germination phanerocotylar; eophylls opposite, pinnatisect or 
trifoliolate. 
Two or possibly 3 species growing wild in tropical Africa and from India, Nepal, 
Sri Lanka and tropical China south and east through Sumatra, Java, the 
Philippines, Nusa Tenggara (Lesser Sunda Islands), New Guinea to tropical 
Australia and the Solomon Islands. One species, M. azedarach L., is planted and 
naturalised throughout the tropics, including Sabah and Sarawak. 
A glycopeptide, meliacin, isolated from the leaves and roots is responsible for 
inhibition of in-vitro replication of various DNA and RNA viruses. The seeds yield 
an oil and the trunk a gum but these have been little utilised, though the first is 
suitable for soap and hair oil. 

Leaves pinnate to simple (native and planted)................c cece eee neeene eee eneeenenenees 2 


Leaves all simple (or unifoliolate)........... 0... c cece ccc c cece eee e ene eee n eee ene ene eneeeeeeneeas 3 
Leaves pinnate to trifoliolate...... 0.00... cece cece cece cence ee eee ence nena ene eneeneeeeeeaeegs 4 


Hairs simple. Trees with Terminalia-branching..................cseeceeeeeeee en es 13. Vavaea 


Indumentum of at least some stellate hairs and/or stellate or peltate scales. Tree 
branching Otherwise :.1; saan steasechis evspetavatagtalea Sone nte saat tlspetae bas 1. Aglaia (in part) 
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4. Leaves all trifoliolate...i0 3.3. andeinatiieie ieee pate od wee eee 5 
Leaves pinnate (imparipinnate or paripinnate)........... 0... cece ee ee ee ee ee eee nent eeeeeaeneees 6 
5." Hairs. Simple. 2s ¥.2i02 A oadte ewe oie el atenie lites Mat bieivigs ie sot aheetns 11. Sandoricum 
Indumentum of stellate hairs and/or stellate or peltate scales............ 1. Aglaia (in part) 
6. Leaves with pseudogemmula (apical buds)...........: eee eee 4. Chisocheton (in part) 
Leaves without pseudogemmula. ........... 0... cesesseeseceteceeeeseesteeseeene cea eeaensenseneeseneene D 


7. Leaves/leaflets with scales and/or stellate hairs (sometimes very 
SParse) ntictidoc Matsa te Mee AAs turetann Arathi tattanuets ad snt neti es 1. Aglaia (in ee 
Leaves/leaflets with simple hairs or glabrous.................cecceeeceec eee eeeee ene eneeaeenenes 


8.. Bud scalespresent: +. -.s0000. ovieeiiees ace eaean ch otis ot ed aeeddecsicededesedecesstcvece dees nay aed d 
Bud scales absent. «soc. .cscs oes cache desde se cee conceeetengebdissesddenccliescacetenecedeisetenr eves 14 


9. Leaves with (1 or)2—4(or 5) leaflets on each side of rachis. Mangrove trees with spherical 
fruits.. aks Lies eceeeeseeetseseeeeeseeee D5, Kylocarpus 
Leaves with more leaflets, Rainforest ees, ine At Siete Pattee Ma cia BAG 8 da tiits oie CESS 2 10 


10. Leaves with 3-8 leaflets on each side of rachis. Fruits to 15 cm long (planted).............. 
Swietenia Jacq. 
(Gerard van Swieten, 1700-1772; a Dutch physician) 
Enum. Syst. Pl. Carib. 4 (1760) 20; Harms in Engler & Prantl, Nat. Pflanzenfam. ed. 2, 19b, 
1 (1940) 70; Backer & Bakhuizen f, FJ 2 (1965) 117; Pennington & Styles, Blumea 22 
(1975) 521; Corner, WSTM 3rd. ed. 2 (1988) 507; PROSEA 5, 1 (1993) 442. 
Deciduous trees. Bud scales present. Leaves paripinnate, very rarely 
imparipinnate, without pseudogemmula, with (2 or)3—6(—8) leaflets on each side of 
rachis; leaflets entire, glabrous. Inflorescences thyrsoid, axillary, little-branched. 
Flowers unisexual, 4- or 5-merous; calyx 5-lobed to about the middle, the lobes 
obtuse, imbricate; petals (4 or) 5, much longer than the calyx in bud, contorted, 
reflexed in open flowers; staminal tube cup-shaped or urceolate (= urn-shaped), 8— 
10-lobed, anthers 8—10, opposite the lobes; disc in males patelliform (= kneecap- 
shaped), united with the base of staminal tube, forming a ring around pistillode, in 
females reduced to a swelling at the base of ovary; ovary 5-locular, each locule 
with 12-16 ovules, stylehead discoid. Fruit an erect, strongly woody, oblong, 
ovoid or obovoid, septifragal capsule, to 15 cm long, opening by 5 valves from the 
base or base and apex simultaneously, the valves separating into an outer thickly 
woody and inner thinner layer. Seeds 9-16 per locule, attached by the wing-end to 
the distal part of columella; endosperm present as a thin layer; embryo with thin 
cotyledons; radicle slightly exserted. Germination cryptocotylar; eophylls opposite, 
simple, entire. 
Two (or 3) species in tropical America (from Mexico to Brazil) and the Caribbean. 
One species, S. macrophylla King, was introduced to Java in 1872 and to 
Singapore in 1876 and since grown in Peninsular Malaysia, Borneo (Sabah and 
Sarawak) and the Philippines for plantation and/or roadside trees. 


Leaves with more leaflets (native and planted)................. cece cece ee eee eee ne eae eaneee es 11 
11. Leaflets strongly asymmetrical. Petals 12-16 mm long......................05 5. Chukrasia 
Leaflets not so. Petals much smaller............ 0... cccc cece nce e cece ee eee eee ee eae eaeeaaeetiee es 12 
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12. 


13. 


Staminal tube urceolate or cupular, anthers 8 or 10. Fruits (sub)globose. Seeds winged all 

round. (planted) ss.sc30. ese sav evens eee as See bela ee vidas See pas ccdeae adda ae pene eS 
Khaya A.Juss. 
Bull. Sci. Nat. Géol. 23 (1830) 238; Harms in Engler & Prantl, Nat. Pflanzenfam. ed. 2, 19b, 
1 (1940) 49; Pennington & Styles, Blumea 22 (1975) 515; PROSEA 5, 3 (1998) 310. 
Deciduous, monoecious trees. Bud scales present. Leaves paripinnate, without 
pseudogemmula; leaflets entire, glabrous. Inflorescences thyrsoid, axillary, much- 
branched. Flowers unisexual, 4- or 5-merous; calyx 4- or 5-lobed almost to base, 
the lobes subcircular, imbricate; petals 4 or 5, free, Jess than 12 mm long, much 
longer than the calyx in bud, contorted, erect in open flowers, somewhat hooded; 
staminal tube urn-shaped or cup-shaped, bearing 8-10 included anthers or 
antherodes (= sterile anthers) toward the apex; disc in males cushion-shaped, 
united with the base of pistillode, but free from staminal tube, in females more or 
less reduced to an indistinct swelling at the base of ovary; ovary 4- or 5-locular, 
each locule with 12—16(—18) ovules, stylehead thick discoid with crenulate margin. 
Fruit an erect, (sub)globose woody, septifragal capsule, opening by 4 or 5 (or 6) 
valves from the apex, the valves remaining joined at the base. Seeds 8-18 per 
locule, broadly transversely ellipsoid to suborbicular, narrowly winged all around 
margin; residual endosperm present; embryo with flat collateral cotyledons; radicle 
lateral, slightly exserted. Germination cryptocotylar; eophylls opposite, simple, 
entire, apex often long-acuminate. 
About 6 or 7 species in tropical Africa, Madagascar and the Comores. Two 
species, Khaya ivorensis A.Chev. and K. senegalensis (Desr.) A.Juss., have been 
introduced to Sabah and Sarawak for plantation and/or roadside trees. 

Stamens 5, free. Fruits ellipsoid, obovoid or club-shaped. Seeds winged at end(s) only 

(native:and planted) ....24cicecesaks bhigd edgck sy sadcad dua.ngaw tad dee dann tees codaaane aeeatee 13 


Androgynophore cushion-shaped not exceeding ovary. Seeds winged at both ends or if 
at one end then attached at base of columella (native and planted)............... 12. Toona 
Androgynophore columnar, longer than ovary. Seeds winged at one end and attached 
towards apex of columella (planted)........... 0... cece cece eeee eee eect ee ene eae eaenaeaenaenaes 
Cedrela P.Browne 
(Latin, cedrus, the cedar tree; referring to the strong-smelling wood) 
Civ. Nat. Hist. Jamaica (1756) 158; King, J. As. Soc. Beng. 64, 1 (1895) 89; Ridley, FMP 1 
(1922) 415; Harms in Engler & Prantl, Nat. Pflanzenfam. ed. 2, 19b, 1 (1940) 40; Earle 
Smith, Fieldiana, Botany 29 (1960) 295; Pennington & Styles, Blumea 22 (1975) 512; 
Corner, WSTM 3rd. ed. 2 (1988) 498; PROSEA 5, 2 (1995) 122. 
Deciduous trees. Bud scales present. Leaves paripinnate, very rarely 
imparipinnate, without pseudogemmula, usually with (5 or)6—12(—15) leaflets on 
each side of rachis; leaflets entire, glabrous or simple-hairy. Inflorescences 
thyrsoid, axillary, much-branched. Flowers 5-merous, unisexual; calyx lobed more 
or less to the base, shallowly dentate, or cup-shaped and split down one side; 
petals 5, free, less than 12 mm long, longer than the calyx in bud, aestivation 
imbricate; stamens 5, free, adnate to the columnar androgynophore below; ovary 
5-locular, each locule with 6-12 ovules, style short, stylehead discoid with 
glandular stigmatic papillae. Fruit a thinly or thickly woody, obovoid or club- 
shaped, septifragal capsule, opening from the apex by 5 valves; columella woody, 
sharply 3-angled, extending to the apex of the capsule. Seeds with a terminal wing 
attached by the seed-end to the distal part of the columella and winged towards the 
base of the capsule; residual endosperm present; embryo with collateral, flat and 
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leaf-like cotyledons; radicle laterally exserted. Germination phanerocotylar; 
eophylls opposite, trifoliolate, the leaflets sinuate, entire. 

About 5-8 species all native to tropical America, from Mexico to Argentina and in 
the Caribbean. One species, Cedrela odorata L., a valuable source of cedar timber, 
is planted throughout the tropics, including Malaysia (Peninsular Malaysia and 
Sabah), Indonesia, the Philippines and New Guinea. 


. Leaves paripinnate (see also note under Chisocheton patenS)............ccseeeeeeeee eens 15 
Leaves imparipinnate (sometimes terminal leaflet represented by a scar)............... 18 
. Stigma with chine lobes. Fruit a drupe (native & 
planted)... seeteseeeeetesessessesesss oe AZadirachta (in part) 
Stigma uilobed: Fruit: a reapeules or berry. PT hatteha att ines Metiected telde tte detec wsteeai gate rae toate antes 16 
. Disc present. Fruit a capsule............... cece cece eee eeee eee ene ene 6. Dysoxylum (in part) 
Dis¢ absent:.Fruit a berry 2s... e005 eg eens peas edges eee canteens auek oe dees ea beneaweaas 17 
. Anthers in 1 whorl of 10. Fruits on branches and trunk.....................065 8. Lansium 


Anthers in 2 whorls of 5. Fruits on axillary infructescences....10. Reinwardtiodendron 


. Leaf rachis swollen at insertion of leaflets...................cceceeeeeeee eee enes 14. Walsura 
Leaf rachis not swollen thus................ccceceec cece cent e cence ec eeeenene ene eneeeneeneeneeaes 19 
Petals: 35:dis¢ abSent. 2) d¢cntendhdae.u satan los beer eice bd inte sdaniaeea es 2. Aphanamixis 
Petals 4 or more; disc present or absent.............. 0c cece eee ce ee eee ene ee etna eee eneenetee es 20 
Staminal tube deeply lobed......... 0.0... cece cece nce ce ence eee ecene eee eeeeeeeeeneeaes 7. Heynea 
Staminal tube not deeply lobed............. ccc cece cece cece ence ence ee eeeeeeneeeeeneeaeeas 21 
Disc absent. Fruit a berry..............cce cece cence ence ne eens ea eeaeneneaes 9. Pseudoclausena 
Disc present. Fruit a capsule or drupe.............e cee ce cece een eee eee e ee eneenene ene ene ners 22 


Stigma with conspicuous lobes. Fruit a 1- or 2-seeded drupe (native & 


planted) S224 3.4. 7.e ete ER ee te 3. Azadirachta = es 
Stigma without such lobes. Fruit a capsule...........ececceseeseeseeteeeteeteee tenes 23 
Inflorescences bell-rope-shaped. Disc | mm tall or less............4. Chisocheton (in part) 
Inflorescences not so. Disc bigger...............cccceeeeeeeeeees 6. Dysoxylum (in part) 


Spot characters for genera 


Unbranched or sparsely branched pachycaul treelets: Aglaia, Aphanamixis, Chisocheton, 


Dysoxylum 


Rheophytes: Aglaia (A. lancifolia and A. rivularis), Sandoricum (S. borneense) 

Halophytes: Xylocarpus 

Bark with white latex: Aglaia, Chisocheton 

Slash strongly garlic- or Scorodocarpus-scented: Dysoxylum (D. alliaceum, D. magnificum, 


D. mollissimum, D. rigidum and the seeds of Azadirachta excelsa) 
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Indumentum of or with stellate hairs: Aglaia, Chisocheton (C. koordersii), Melia (M. 
azedarach) 

Indumentum of stellate or peltate scales: Aglaia 

Leaves opposite: Dysoxylum 

Leaves simple or unifoliolate: Aglaia, Vavaea 

Leaves trifoliolate: Aglaia, Reinwardtiodendron, Sandoricum 

Leaves imparipinnate: Aglaia, Aphanamixis, Azadirachta, Chisocheton, Dysoxylum, 
Heynea, Pseudoclausena, Walsura 

Leaves paripinnate (sometimes a lateral leaflet pseudoterminal): Azadirachta, Chisocheton, 
Cedrela, Chukrasia, Dysoxylum, Khaya, Reinwardtiodendron, Swietenia, Toona, 
Xylocarpus 

Leaves bipinnate: Melia (M. azedarach) 

Leaves with terminal bud (= pseudogemmula): Chisocheton 

Inflorescences on bole: Chisocheton, Dysoxylum, Lansium 

Inflorescences on branches: Aglaia, Chisocheton, Dysoxylum, Lansium 

Inflorescences like bell-ropes: Aphanamixis, Chisocheton 

Flowers yellow: Aglaia 

Calyx deeply lobed with almost free orbicular sepal lobes: Aphanamixis, Lansium, 
Reinwardtiodendron 

Calyx valvate: Xylocarpus 

Petals in a spiral, sometimes appearing as 2 whorls: Chisocheton 

Corolla valvate: Chisocheton, Dysoxylum, Walsura 

Petals 3: Aglaia, Aphanamixis, Vavaea 

Filaments free: Cedrela, Toona 

Staminal tube globose: Aglaia, Aphanamixis, Lansium, Reinwardtiodendron 

Anthers in 2 or more whorls: Agiaia (rare), Reinwardtiodendron, Sandoricum, Walsura 

Anthers locellate: Chisocheton 

Disc absent: Aglaia, Aphanamixis, Lansium, Pseudoclausena, Reinwardtiodendron, Vavaea 

Disc tubular: Dysoxylum, Sandoricum 

Fruit a loculicidal capsule: Aglaia, Aphanamixis, Chisocheton, Dysoxylum, Heynea 

Fruit a septifragal capsule: Walsura (W. dehiscens) 

Fruit a berry: Aglaia (?), Lansium, Pseudoclausena, Reinwardtiodendron, Vavaea, Walsura 

Fruit a drupe: Azadirachta, Sandoricum 

Seeds winged: Cedrela, Chukrasia, Khaya, Swietenia, Toona 

Seeds corky: Xylocarpus 


1. AGLAIA Lour., nom. cons. 


(Greek, Aglaia = one of the Graces who presided over the original Olympic Games; beauty, 
lustre) 


bekak (Malay), langsat-langsat (Malay), lantupak (Dusun), segera (Iban) 


Caroline M. Pannell 


Fl. Cochinch. (1790) 173; Miquel, Ann. Mus. Bot. Lugd. Bat. 4 (1868) 38; Hiern in Hooker f,, Fl. 
Brit. Ind. 1 (1875) 554; King, J. As. Soc. Beng. 64, 1 (1895) 58; Harms in Engler & Prantl, Nat. 
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Pflanzenfam. 3, 4 (1896) 298; Merrill, EB (1921) 321, PEB (1929) 124; Ridley, FMP 1 (1922) 401; 
Masamune, EPB (1942) 370; Backer & Bakhuizen f, FJ 2 (1965) 126; Pennington & Styles, Blumea 
22 (1975) 481; Anderson, CLTS (1980) 246; Corner, WSTM 3rd ed. 2 (1988) 494; Pannell in 
Mabberley & Pannell, TFM 4 (1989) 207, Kew Bull. Add. Ser. 16 (1992) 379, p.p., in Mabberley et 
al., FM 1, 12 (1995) 194; Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 219; Kessler & Sidiyasa, 
TBSA-EK (1994) 167; PROSEA 5, 2 (1995) 38; Coode et al. (eds.), CLBD (1996) 200; Argent et al. 
(eds.), MNDT-CK 2 (1997) 407; Beaman & Anderson, PMK 5 (2004) 118. Synonyms: Amoora 
Roxb., Pl. Corom. 3 (1820) 54, Miquel op. cit. (1868) 34, King op. cit. 51, Merrill op. cit. (1921) 321, 
Ridley op. cit. (1922) 398, Masamune op. cit. 373, Backer & Bakhuizen f: op. cit. 125, Anderson op. 
cit. (1980) 250; Milnea Roxb., Fl. Ind. 2 (1824) 430; Nemedra A.Juss., Bull. Sci. Nat. Géol. 23 (1830) 
239; Beddomea Hook.f. in Bentham & Hooker f, Gen. Pl. 1 (1862) 336; Hearnia F.Muell., Fragm. 
Phyt. Austr. 5 (1865) 55; Aglaiopsis Miquel op. cit. (1868) 58. 


Small to large trees, branched or rarely unbranched, rarely much-branched shrubs, 
dioecious; bark with white latex. Indumentum of various types of hairs and/or scales. Bud 
scales absent. Leaves spirally arranged, either widely spaced on the apical shoots or close 
together with the petiole bases overlapping, imparipinnate (very rarely paripinnate) or 
simple (unifoliolate), without pseudogemmula; petiole usually terete, sometimes flat or 
deeply channelled on the adaxial side; leaflets usually asymmetrical, glabrous or sparsely to 
densely covered with hairs andlor scales, lateral ones alternate, subopposite or opposite, 2— 
17 on each side of rachis. Inflorescences paniculate or spicate, axillary, supra-axillary, or 
occasionally ramiflorous or cauliflorous, often several on an apical shoots; males much- 
branched, bearing up to 10,000 flowers; females less-branched and bearing fewer flowers. 
Flowers usually with fragrance of citronella; males terminal on short branchlets of rachis to 
2.5 mm long, solitary or in sessile clusters; females solitary along rachis, sessile or nearly 
so, often larger than males; calyx cup-shaped, often thickened at the base, shallowly to 
deeply 3-—S(or rarely 6)-lobed, aestivation open or imbricate, the lobes unequal and 
sometimes patent at anthesis; corolla aestivation quincuncial or imbricate, petals 3-5 (or 
rarely 6), free or united at base, free from the staminal tube or partially united to it, unequal, 
concave and usually thickened in the centre, often hooded at the apex when in bud; 
staminal tube more or less truncate at base, apex incurved, without appendages, aperture 
small to large with entire, wavy or shallowly lobed margin, anthers (3—-)5—9, in a single 
whorl, dehiscing by two longitudinal slits, inserted on the inner surface of the staminal tube 
either just below the margin or rarely on the margin; antherodes (= sterile anthers) in female 
flowers similar but not dehiscing and without pollen; disc absent; ovary 1—3(rarely 4)- 
locular, each locule with 1 or 2 collateral or superposed ovules, placentation axial; style a 
very short constriction between the ovary and stylehead or absent, stylehead small, capitate, 
conical or clavate, stigma entire or with 2, 3 or rarely 4 small lobes. Fruit a 1—2(rarely 3- 
6)-seeded berry (?) or a 2—4-valved, loculicidal capsule containing 2-4 seeds. Seeds usually 
with an aril or sarcotesta nearly or completely covering the seed; endosperm absent; embryo 
with thick planoconvex, superposed or rarely oblique cotyledons; radicle included. 
Germination subcryptocotylar; eophylls usually opposite, sometimes spirally arranged, 
simple or trifoliolate, margin entire. 


Distribution. At least 115 species, occurring in tropical and subtropical India, Bangladesh, 
Sri Lanka, Bhutan, China, Andaman Islands, Great Cocos Islands, Myanmar, Laos, 
Vietnam, Thailand, Cambodia, Taiwan, Sumatra, Peninsular Malaysia, Singapore, Java, 
Nusa Tenggara (Lesser Sunda Islands), Borneo, the Philippines, Sulawesi (Celebes), 
Maluku (Moluccas), New Guinea, Australia, Guam, Ponape, Palau, Solomon Islands, Fiji, 
Samoa and New Caledonia. Sixty species occur in Sabah and Sarawak. 


25 


TREE FLORA OF SABAH AND SARAWAK VOL. 6 (2007) 


Ecology. Most species occur in lowland and hill forests, at altitudes to 1800 m. The seeds 
are dispersed by vertebrates. Birds swallow the arillate seeds from dehiscent fruits. Primates 
break open and take the seeds from indehiscent fruits. The bird-dispersed fruits have an 
opaque, usually red aril which contrasts with the white inner pericarp and pink or red outer 
surface of the pericarp. The aril is rich in lipids and can be peeled off the testa; it may 
therefore be removed in the bird’s gizzard and the seed either regurgitated or passed rapidly 
through the gut. The primate-dispersed fruits have a gelatinous, sweet, often translucent aril 
which adheres so firmly to the testa that the primate tends to swallow the seed as well as the 
surrounding flesh; the seed is defaecated cleaned of its flesh. The indehiscent fruits of some 
species have a longitudinal line or lines of weakness in the pericarp along which the fruit 
breaks open if pressure is applied. (cf Pannell & Koziol, Phil. Trans. Roy. Soc. London B 
316 (1987) 303). 


Phytochemistry. The genus Ag/aia is the source of a unique group of natural products 
featuring a cyclopenta[b]tetrahydrobenzofuran skeleton. The first of these to be described 
was rocaglamide (King, M. ef al. in J. Chem. Soc., Chem. Commun. 20 (1982) 1150-1). 
Since then, more than 50 naturally occurring derivatives of these compounds have been 
isolated from species in the genus. Most of these compounds have potent insecticidal 
properties, antifungal, antiviral, antibacterial or antihelmintic bioactivity. Several of them 
exhibit pronounced cytotoxic activity against a range of human cancers (see the review by 
Proksch et al., Current Organic Chemistry 5 (2001) 923-938 and the website of Professor 
Harald Greger and Dr. Brigitte Brem at http:/(www.phytochemie.botanik.univie.ac.at/ 
herbarium/aglaia.htm). 








Taxonomy. Three sections, viz. sect. Aglaia, sect. Amoora and sect. Neoaglaia are 
recognised, which can be distinguished as follows: 


Sect. Aglaia: Calyx with 5 (or rarely 6) obtuse or acute lobes; petals 5 (or rarely 6), 
aestivation quincuncial or imbricate (when petals 6); anthers (3—)5(—10). Fruits indehiscent, 
sometimes with one or more longitudinal ridges along which the pericarp splits open under 
pressure. Seeds with translucent, yellow, orange or white aril, flesh gelatinous. Species 
occurring in Sabah and Sarawak included in this section are: 1. A. angustifolia, 2. A. 
argentea, 4. A. bullata, 5. A. coriacea, 6. A. crassinervia, 8. A. cumingiana, 9. A. 
densisquama, 10. A. edulis, 11. A. elaeagnoidea, 12. A. elliptica, 14. A. exstipulata, 15. A. 
forbesii, 16. A. foveolata, 17. A. glabrata, 18. A. glabriflora, 19. A. grandis, 20. A. hiernii, 
21. A. korthalsii, 22. A. lancifolia, 23. A. lancilimba, 25. A. laxiflora, 26. A. leptantha, 27. 
A. leucophylla, 28. A. luzoniensis, 31. A. meliosmoides, 32. A. monozyga, 34. A. neotenica, 
35. A. odoratissima, 36. A. oligophylla, 37. A. pachyphylla, 38. A. palembanica, 39. A. 
ramotricha, 40. A. rivularis, 42. A. rufibarbis, 43. A. rufinervis, 45. A. scortechinii, 46. A. 
sessilifolia, 47. A. sexipetala, 48. A. silvestris, 49. A. simplicifolia, 50. A. soepadmoi, 51. A. 
speciosa, 53. A. squamulosa, 54. A. stellatopilosa, 55. A. sterculioides, 56. A. subsessilis, 
57. A. tenuicaulis, 59. A. tomentosa and 60. A. variisquama. 


Sect. Amoora: Calyx with 3 broadly obtuse lobes; petals 3, aestivation imbricate; anthers 
6-21. Fruits more than 6 cm long, dehiscent. Seeds with opaque aril, which when fresh has 
red, white or yellow outer skin. This section is, in Sabah and Sarawak, represented by: 7. A. 
cucullata, 13. A erythrosperma, 29. A. macrocarpa, 30. A. malaccensis, 33. A. multinervis, 
41. A. rubiginosa, 44. A. rugulosa and 52. A. spectabilis. 
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Sect. Neoaglaia: (cf Muellner et al., American Journal of Botany 92 (2005) 534-543). 
Intermediate between the other two sections. Calyx with 3 (or rarely 4) broadly obtuse 
lobes; petals 3—5 (or rarely 6); anthers (rarely 4)6—10. Fruits small, 1—2.8(—6) x 1.2—2.3( 
3.5) cm, dehiscent; when fresh the pericarp usually pink, sometimes carmine-red or yellow 
in Aglaia lawii. Seeds with opaque aril, which when fresh has a red or orange outer skin 
and white flesh of soft consistency. Species in Sabah and Sarawak belonging to this section 
are: 3. A. beccarii, 24. A. lawii and 58. A. teysmanniana. 





Uses. The timber of several Aglaia species is suitable for a variety of uses. The heavier 
timber (e.g., A. cucullata and A. edulis) is used in house- and bridge-building, while the 
moderately heavy timber (e.g., A. elliptica and A. lawii) is used for light and interior 
construction. The attractive figure and good working properties of some species make their 
wood suitable for furniture, flooring, fine finishing, cabinets, turnery, decorative wall 
panelling, interior trim and face veneer as a substitute for mahogany. The wood is also 
locally used for general construction, joinery, boat-building, agricultural implements and 
tool handles. Small-sized poles are often used for fences or poles in local house 
construction. The arils surrounding the seeds of species with indehiscent fruits are mostly 
edible (cf PROSEA 5, 2 (1995) 38-54). 


Notes. Species distinction in this genus is problematic and is based to a large extent on the 
structure and distribution of the indumentum. The indumentum is made up of peltate scales 
or stellate hairs or scales, or a mixture of these. Scales lie in the same plane as the leaflet 
surface. Peltate scales are round, plate-like structures with an entire (Fig. 1D, 5C, 5I and 
6B) or fimbriate (Fig. 2F and 4F) margin, with the rays are visible radiating from the centre 
of the scale, where it is attached to the leaflet surface. Stellate scales have separate arms 
radiating from the central point (Fig. 3S and 4B). Stellate hairs also have arms radiating 
from the centre, but the arms point in any direction from parallel with the plant surface to 
patent (Fig. 1C, 3C, 5E, 8C, 9B, 10C, 10J and 10Q). The hairs or scales are usually visible 
with a 20x hand lens, but if a dissecting microscope is available when identifying herbarium 
specimens, this facilitates observation of key indumentum characters. If neither flowers nor 
ripe fruits are available, the key allows most species to be identified from a leafy shoot. 
Hairs and scales are always present on the shoot apex, even if they are absent from the 
lower surface of the leaflets. Those species most difficult to identify, as well as variable 
species, appear more than once in the key. 


Key to Aglaia species 


1. Leaves simple (unifoliolate)....0..... 0... ccc ce cece cece eee ee ences ene e teats eae ea eneenenaens 2 
Leaves compound (imparipinnate, very rarely paripinnate).............cscesecseesecsteeseeneeee es 8 
2. Leaves linear-lanceolate, more than 4x longer than wide.................... 40. A. rivularis 
Leaves not linear-lanceolate, less than 4x longer than wide (rarely one leaflet on a 
specimen is slightly more than 4x longer than Wide)............::ccscceseceeeeeeereeeseeeeeeseeeeseneee es 3 


3. Indumentum composed of peltate scales only, stellate hairs absent......28. A. luzoniensis 
Indumentum composed of stellate hairs, rarely interspersed with peltate scales.............. 4 


4. Leaves shiny when dry; intercostal venation subprominent on _ both 


SIDES ics sescivcccs nt lel acted thle bod wbibslibeieeea bseethieheein a ied vinees 31. A. meliosmoides 
Leaves not shiny when dry; intercostal venation may be visible, but not subprominent..5 
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10. 


11. 


Ieeaf basé:cordate. ccc. vceede seek. had toed shrek heed ad oes Ee 46. A. sessilifolia 
Leaf base rounded Or CUNEAtC...... eee cccccccecsscceceessececesscececssececeessececeessececstseeceesaeeeeseaseees 6 


Indumentum of mature leaves persistent along midrib and, to a lesser extent, the lateral 
veins below. Fruits curved with a short stipe (narrowed region at base of 


FIUIt). occ ccc eee caeeeneenesttetteetteettetttesaeesessessssieessssrsse Doe A. Sterculioides 
Indumentum absent or sparse on mature leaves. Fruits not curved and without stipe 
Ses suas Bheatentues Woke thems catastaeetts ttn teta st titers Solace secteur eau sere lta cannes shee eas we tate 7 


Leaves narrowly elliptical, yellowish green when dry, apex caudate with acumen to 22 
mm long; lateral veins 8-15 on each side of midrib. Ripe fruits ovoid, to 6.9 x 3.9 cm, 
with up to 8 longitudinal ridges or flanges........... sce eceeseecceseereeseeneeeeeneees 34. A. neotenica 
Leaves elliptical or obovate, pale green when dry, apex acute to obtuse; lateral veins 
14-22 on each side of midrib. Ripe fruits subglobose, c. 2.2 x 1.9 cm, with one 
longitudinal ridge around ite... cece ceceesseeseeeeeeeeeeeeeeeecneenseeeseenseenees 49. A. simplicifolia 


Flowers with 3 calyx lobes and 3 petals. Ripe fruits 3- or 4-locular, dehiscent............... 9 
Flowers with more than 3 (usually 5) calyx lobes and more than 3 (usually 5) petals. Ripe 
fruits 1- or 2(or rarely 3)-locular and indehiscent or 3- or 4-locular and dehiscent (or ripe 
fruit absent or these characters not easily observed)...............ccc eee eee ences 19 


Leaflet lower surface completely covered with a _ reddish brown 


MNGUIMEMEUIM. 45.52. foe ce sees heedeecids seesiededesiesteeeeecbanes <a 0en 41. A. rubiginosa (in part) 
Leaflet lower surface not completely covered with such an indumentum................00+ 10 
Ripe fruits less than 3 cm in diameter.............ccecsceescescceseceeceseceeceeeseceeeeeeseeneeeseenenee es 11 
Ripe fruits more than 3 cm in diameter...........cccceceesseescessceeseeeeceseeeeceeceeessecsseeseeeneeeees 13 
Indumentum of peltate scales only............cceceee cece ee ne eee eneeeee es 24. A. lawii (in part) 
Indumentum either of peltate scales interspersed with stellate hairs or of stellate hairs 
OMY ishc ela seh cc doe cee ess Sete eowatocnc oes sete ace eect a ei ae ee BRATS 12 


. Leaflet surface and midrib densely covered with pale stellate hairs below, peltate scales 


absent, base asymmetrical, margin plane or slightly recurved; petiolules 1-2 cm long. 
Staminal tube cup-shaped, C. 1.1 x 1.3 mm. Seeds 
ODOVOIG  s2cencd. receesce ceecicereedeel sew ean teibva ce saa teacteeteaauteneeeaees 58. A. teysmanniana (in part) 
Leaflet surface and midrib sparsely covered with pale peltate scales below, sometimes 
interspersed with stellate hairs or scales, base symmetrical, margin recurved and 
undulate; petiolules 0-1 cm long. Staminal tube obovoid, 1.4—2.5 x 1.3—2.5 mm. Seeds 
Subglobose:.22.:2c05 ace seed eben cee sea ea ey Adaas gaeeasieecacedeesen’ 3. A. beccarii (in part) 


. Leaves with 10-12 lateral leaflets on each side of rachis; leaflets with 20-25 lateral veins 


on each side of midrib......... eee eee nese ne ones 33. A. multinervis (in part) 
Leaves with up to 10 lateral leaflets on each side of rachis; leaflets with up to 19 lateral 
veins on each side of the MIdTib.... cece esececeeeeececeeesececseesececneesececnetsetseeeseee es 14 
. Leaflet margins recurved, upper surface often shiny when 
by shuceesuecie ecihy nebiwneees as aeeoev an tte eee 13. A. erythrosperma (in part) 
Leaflet margins not recurved, upper surface dull when dry.............cccceeceseeeseeseeteeetees 15 
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15. 


16. 


17. 


20. 


21. 


22: 


23. 


24. 


MELIACEAE (MABBERLEY et al.) 


One or both leaflet surfaces rugulose............ceecceesceeceseceseceeeeseceeeneeeseeeseeeseeerenteeetee eae ea 16 
Leaflet surfaces not rugulose sis is es ccec.ccisstvereees eeisas eee ace eerecieeseeonce a oetesneeebbesecseeeeene 18 


Small tree (to 12 m tall). Leaflets usually attenuate at base (occasionally rounded)... 
a da'p aan nawialbor tego oforacie de daar eh isa ic nu ttag anaad ueteounat ee Band easel doe, oe 44. A. rugulosa (in part) 
Mature tree usually more than 12 m tall. Leaflets rounded or cuneate at base............. 17 


Intercostal venation not subprominent on lower leaflet surface. Flowers obovoid, 2—3.5 
x 1.6 mm; staminal tube subglobose, c. 1.5 mm diameter, anthers 6. Fruits obovoid, to 
7.5 x 7.3 cm; when dry the pericarp longitudinally wrinkled and moulded around the 
SCCUSssarats buyin a dread te cnet eee ean 29. A. macrocarpa (in part) 
Intercostal venation subprominent on lower leaflet surface. Flowers ellipsoid, 5—7 x 3-6 
mm; staminal tube cup-shaped, c. 2.5 mm diameter, anthers 6-9. Fruits ellipsoid, 8-10 
X 6-8 CM} PCTICALP NOt SO... eeeecceeseeeeceseceeceeecseeeseeeseeseeeetees 52. A. spectabilis (in part) 


. Midrib sparsely to densely covered with minute pale brown or almost white stellate hairs 


OF SCAlES 252,82 sicds Sa ah lees os 30. A. malaccensis (in part) 
Midrib sparsely to densely covered with minute dark reddish brown peltate scales (which 
sometimes resemble minute pits), sometimes interspersed with pale grey peltate 
SCalesucsicuigeile cote Tielke Nee i steiae ides iaeia bined 29. A. macrocarpa (in part) 


. Leaflet lower surface without or with few hairs or scales; reticulation of intercostal veins 


continuous and subprominent on one or both surfaces.............eesceeetteeee ee ees 20 
Leaflet lower surface sparsely to densely covered with scales or stellate hairs; if without 
hairs and/or scales then reticulation of intercostal veins not continuous nor subprominent 
on either Surface -cc5 beseeaid Seeger eee ee eee 22 


Leaflets with the intercostal venation subprominent on the lower 


SUITAC EL sis. sak.a mosh eB Seous ont ae Mase Rae! axes Does 8. A. cumingiana (in part) 

Leaflets with the intercostal venation subprominent on both surfaces............::ceeee 21 
Lateral leaflets S—7 on each side of rachis, dull when dry..........25. A. laxiflora (in part) 
Lateral leaflets 1-3(-5) on each side of rachis, slightly shiny when 
IY s.sccsseslecse ves vesdelel decees petits cd teeviae tan edel hee tees elegans 36. A. oligophylla (in part) 
Leaflets linear-lanceolate or narrowly elliptical, mostly at least 5x longer than 
WG ess seu e i cee eos Sb oes cues le Sioictoes ves acs ities oases tee hens ested thee el ea eee 23 
Leaflets ovate, elliptical, oblong, oblong-obovate, obovate, lanceolate or oblanceolate, 
mostly less than 5x longer than Wide............. 00. .cccecc ese e ence ee ee eee e eee eae e eae na eters 26 
Leaflets at least 10x longer than Wide............cceccecseeseeeeeeeeeseeeteeeteentees 1. A. angustifolia 
Leaflets 4 to 5, and occasionally to 10x longer than wide.................:sceceeeeeeeneees 24 


Leaflets with stellate hairs and scales numerous on the lower surface or densely covering 


the midrib and numerous on the lower surface...................06. 4. A. bullata 
Leaflets with stellate hairs or scales or peltate scales few on the lower surface or densely 
covering the midrib and few or absent on the lower surface..........cccesestesteetteeteee ees 25 
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25 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Leaflets below with reddish brown stellate hairs or scales densely covering the midrib; 
blades 11—25 x 1-4.5 cm; lateral veins 6-19 on each side of midrib. Fruits indehiscent, 
globose 1012.5 x: 2:4: CM netiien tesieies be oti a RNa S 22. A. lancifolia 
Leaflets below with a few to dense cover of peltate fimbriate scales on the midrib; blades 
7-12 x 1.8—2 cm; lateral veins 20-25 on each side of midrib, alternating with less distinct 
shorter veins. Fruits dehiscent, subglose or ovoid with a small beak, to 6 x 5 
CHD esse iis eceall SS eiaes Sak Segoe tins take itads eeete 33. A. multinervis (in part) 


Indumentum dense, composed of white or pale brown hairs or scales which nearly or 
totally conceal leaflet lower SULfaCe....... ee ee ceecceesseescesceesceesceeeeeeceseceseenseessecnsecneeenteenenes 27 
Indumentum reddish brown or, if pale, not totally concealing leaflet lower surface......32 


Indumentum composed of hairs which have a central rachis and several whorls of arms 
Tadiating from tte sc. cccciecccasscclececheed dad aeelies sce edad cel ccteeliess teedeeeieseceedte Aceveesaterscvan tina vies 28 
Indumentum composed of stellate hairs or peltate scales... ce eeceeeeseceeeeeeteenteteenees 29 


Twigs and rachis channelled. Lateral leaflets 9-13 on each side of rachis. Indumentum 
on lower leaflet surface so dense that the surface is barely visible between the hairs even 
when using a hand lens. Fruits to 8 x 8.5 cm.....................37. A. pachyphylla (in part) 
Twigs and rachis terete. Lateral leaflets (4 or) 5—9 on each side of rachis. Indumentum 
on lower leaflet surface dense but the surface visible between the hairs when using a 


hand lens. Fruits to 5 X 5.6 COL... cecececceseeesecseecseeeseeeeeeseeeseeeereessenteessee eae 19. A. grandis 
Leaflet upper surface rUgose............ 00. cece cence ee ene eee eens 53. A. squamulosa (in part) 
Leaflet smooth on both surfaces..............c cece cece e cece eee ence ene e ee ene ee ene e eee naenaas 30 


Indumentum dense on lower leaflet surface, consisting of very pale brown peltate scales 


interspersed with few to numerous brown peltate scales........................2. A. argentea 
Indumentum dense on lower leaflet surface, consisting of white stellate scales 
interspersed with few to numerous brown stellate hairs... eeeeeeeeeeeceeeeeeeeeeeeteee es 31 


Lateral leaflets 4 or 5 on each side of rachis; blades ovate, elliptical or obovate; lateral 
veins 11-17 on each side of midrib; intercostal venation visible above, slightly 
prominent below; petiolules to 0.5 cm long. Fruits c. 2 x 2 cm, densely covered with dark 
brown stellate hairs............ 0. cece cece cee ce eee eee eee eee eae enerene es 50. A. soepadmoi 
Lateral leaflets 9-13 on each side of rachis; blades oblong, lanceolate or oblanceolate; 
lateral veins 24-39 on each side of midrib; intercostal venation subprominent or faint 
but visible on both surfaces; petiolules 1—-2.5 cm long. Fruits to 8 x 8.5 cm, 
glabrescent. ;. :ccccccieccacashgiecieecsieethefeeeecedanteveescieiesandeueeeeeen 37. A. pachyphylla (in part) 


Leaflet lower surface densely covered with reddish brown or orange-brown hairs or 
scales, the surface not or barely visible........... 0... .c sce cc eee ce eee ee eee ee eee eee enaeaeeenens 33 
Hairs or scales absent from leaflet lower surface or, when present, the surface readily 
VISIDIC 3 Axes ptudseabe Seta ond ees aes bs aS sade see Gaaoegk Pauatian Bae eag een ees 35 


Leaflet lower surface with numerous stellate hairs, interspersed with paler hairs which 
have one or few ascending arms, the surface barely visible...... 20. A. hiernii (in part) 
Leaflet lower surface densely covered with stellate or peltate scales, sometimes 
interspersed with stellate hairs, the surface not visible................ce cece ee eeeeeeeeee een es 34 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


MELIACEAE (MABBERLEY et al.) 


Twigs densely covered with dark reddish brown peltate scales. Lateral leaflets 4 or 5 on 
each side of rachis; leaflet lower surface with dark reddish brown entire peltate scales. 
Flowers pentamerous. Fruits indehiscent, with a long narrow beak to 1.5 cm long and 
short broad stalk to 5 mm 1Ong.........c ce eceeseeseeeceeseeeeeeeeesteeeeenteesen eae 9. A. densisquama 
Twigs densely covered with reddish brown or dark brown stellate hairs. Lateral leaflets 
9-12 on each side of rachis; leaflet lower surface with reddish brown stellate scales. 


Flowers trimerous. Fruits dehiscent, without such beak and 
Stal Kees tS Mecesteet ealchs saesut caveats aaron eS ee ham ete 41. A. rubiginosa (in part) 
Indumentum mainly consisting of peltate scales, sometimes interspersed with stellate 
SCALES iat. atvieh OP eutun wali ie taire ea icc andes tects Me 2e ee Te NGS eal ita Mile cae teeta a 36 
Indumentum mainly consisting of stellate hairs or scales, peltate scales few or 
ADSENE. Alot Mi taotscn ste ete ee cba doth Woke ot Cea ae tout sen cttanciescensetee U0 OO) 
Indumentum comprising peltate scales ONLY...........:cescceseesseesseeseeeeeeeeeeeeceeeeeeeeeteenteentes 37 
Indumentum comprising peltate and stellate scales (or with at least some of the scales 
with a long fimbriate margin)............ccecceeseesceesseeseeeecescceecesecesecesececeeeeseenseesseeseeenteeees 57 
Peltate scales densely covering leaflet lower surface...........ccccccccssesseeteseeteetteeteee ates 38 
Peltate scales almost absent to numerous on leaflet lower surface.......... cesses eens 39 


Twigs, inflorescence branches and leaflet lower surface covered with yellowish brown 
or orange-brown peltate scales, all less than 0.25 mm diameter. Fruits 2.5—3.5 x 2—2.5 
CM ete teek sake . A. erassinervia (in part) 
Twigs, ‘inflorescence branches and leaflet lower surface thickly covered with large, 
shiny, peltate scales at least some of which are 0.25 mm or more diameter. Fruits 5—5.7 
SOA ST CIs a oe ree2dt ase atmecn pthc she Ma sheet oes eta tee heveneagads 53. A. squamulosa (in part) 


Scales few to numerous on leaflet lower SUrfaCe....... see eeeeeeeecneeeeceeeeeceseeeeetetneeeee nena 40 
Scales absent from leaflet lower surface but sometimes densely covering the midrib 


below and immediately adjacent to it, occasionally also on the lateral veins...............48 


Indumentum comprising orange-brown, pale brown or almost white peltate scales.....41 


Indumentum comprising, at least partly, reddish brown peltate scales..................4. 46 
Leaflets markedly asymmetrical, terminal ones often folded at the base forming a 
POCKCf ia ciedaseeeoans sake tidighalaisieassestiaestiaueiseeeiaveaas 7. A. cucullata (in part) 
Leaflets only slightly asymmetrical, terminal ones not as 
ADOVES co e6 Fase Sate cP tetee cd, Dalal see core, Seu eae Roce, Raa eee Cte URI ta ate eset 42 
Peltate scales numerous and evenly distributed on leaflet lower surface, sometimes 
visible to the naked eye as tiny dots... ats eee, 43 
Peltate scales few and not evenly distributed on n leaflet Tower surtice < or, if heya are, not 
visiblé:to the Take: Oye. scss. i ios ie ceecetec see snes he ieee ee Da Wiel eigen ee eee 44 


Leaflet lower surface with numerous large dark orange-brown peltate scales and the 
surface visible to the naked eye as evenly distributed spots. Fruits c. 4 x 4 
CH eos s5p Ge eeite da baaesesceetute vseckeee Ri ctoes oe lan eeitotn cea le sus otke gave daees Me esens eet eset 60. A. variisquama 
Leaflet lower surface with numerous small yellowish brown or orange-brown peltate 
scales which have an entire or fimbriate margin or almost stellate scales and the surface 
visible only with a hand lens. Fruits 2.5-3.5 x 2—2.5 cm........ 6. A. crassinervia (in part) 
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44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


Pruits:dehisCent::. 222055001. dapestetovessckvctacepsceiaesidintsdecsserhotastrre etaees 24. A. lawii (in part) 
Bruits ndehiscent:; t:ss:ncetsseiss. aust cine dooce ne nieeare ie Aenean treet 45 
Leaflets below with a few to numerous small, reddish brown, pale brown or orange- 


brown stellate hairs and scales or peltate scales on the midrib only. Fruits 3.2-5 x 3.1- 
4.2 cm, usually subglobose with an apical depression, 3-locular but sometimes the seed 
failing to develop in 1 or 2 of the locules; pericarp thick, woody when 
IY css eee ease eieoes e ngesbedscergeiestetea eee Sect cece ice 10. A. edulis (in part) 
Leaflets below with large pale brown or orange-brown peltate scales with entire or 
fimbriate margin on the midrib and few to numerous on the surface. Fruits 1.1—2.5 x 
1.3-1.5 cm, subglobose, ellipsoid or obovoid without an apical depression, 2-locular; 
pericarp thin when dry............ 00.0 cece ceseeeseesteetteststtettestsssesereeee Dd. A. elaeagnoidea 


Staminal tube with a narrow pin-prick aperture c. 0.3 mm diameter with an entire 
margin; anthers included.. Peeautenes ste ..8. A. silvestris 
Staminal tube with the aperture more than 0. ee mm rdiamcier margin ri ehallowly lobed; 
anthers protruding through the aperture of the staminal tube..... 0... tees ee AT 


Leaflets narrowly elliptical or narrowly obovate; with numerous scales on the lower 
surface. Fruits obovoid, without dehiscing lines............eceeseeteesteereerees 51. A. speciosa 
Leaflets ovate or elliptical or sometimes obovate, with few to numerous scales on the 
lower surface. Fruits ellipsoid, with a longitudinal ridge along which the pericarp splits 


when pressure iS Applied... eecceesceesceeeceeeceeceseceecseeeseeeeeeeeeeeeeeerenene es 21. A. korthalsii 
Scales densely covering the midrib on leaflet lower surface and immediately adjacent 
to the midrib, occasionally also on the lateral VeInS.......... cee eeeeeceeeeececeeeceeceseeeeeneeaeeaes 49 
Scales sparse or more or less absent from leaflet lower surface...........ceeeeeeeeeeteereeeeees 52 


Scales more than 0.2 mm diameter, orange-brown, reddish brown or almost white, with 


atendency to flake:offf. 222. sce. c.cscciccccsciec dacs chieccetitendivesasuieedevdetencevieeeeees 23. A. lancilimba 
Scales less than 0.2 mm diameter or, if larger, dark reddish brown or purplish brown 
and adhering closely to the leaflet surface.............ccccecseseeeseeeeeeseeereeteeeresteeeeeetree eee OO 


Leaflet lower surface with purplish brown fimbriate peltate scales densely covering the 
midrib and more or less absent from the rest of the surface.17. A. glabrata (in part) 
Leaflet lower surface with dark reddish brown peltate scales numerous on the 
TW AYEG G0 eee ra ae a ee ae Ty Ca ee peas TS Pe Se er 51 


Lateral leaflets (3 or)4—6(or 7) on each side of rachis; stellate scales absent; petiolules 
OS UCiin LOM Berd. aa dendrite Maca ait any atone toh bens cid arate atta tee ahaa 45. A. scortechinii 
Lateral leaflets 1 or 2 (or rarely 3) on each side of rachis; some stellate scales 
interspersed among the peltate scales; petiolules 2-3.5 cm 
IONE: So pcb tineta chained: detain es 35. A. odoratissima (in part) 


Leaflet veins usually brown or black when dry. Petals 5. Fruit indehiscent................53 
Leaflet veins rarely black when dry. Petals usually 3 (rarely 4). Fruit dehiscent.......... 54 


Leaves to 30 cm long; lateral leaflets opposite; lateral veins of leaflets 6-7 on each side 
of midrib. pe outside without hairs or scales. Fruits without longitudinal 
ridge... Fee seseeeeeeeeeeees 18. A. glabriflora 
Leaves “30- 83 cm lene’ “Tateral ‘ieatlets valtemate: lateral veins of leaflets 9- 


32 


54. 


55. 


56. 


Bye 


58. 


59. 


60. 


61. 


62. 


63. 


MELIACEAE (MABBERLEY et al.) 


13 on eachside of midrib. Calyx outside densely covered with peltate scales. 
Fruits with a longitudinal ridge............. 0.0... cece ee eeeseetteettereeeeees 26, A. leptantha 


Leaflets markedly asymmetrical, the terminal ones sometimes folded at the base 


forming a pocket: 32.2.2 24 2csts laa i eigen Meee 7. A. cucullata (in part) 
Leaflets only — slightly asymmetrical, the terminal ones not as 

ADOVE oe ates 5 Sioa fle es cco ees sctamn ota shies ea ntad odes tucsuesa vice esbud Aouidustekeaeseudeabiare steams 55 
Ripe fruits to 2.9 cm diameter............. 6. ccc cceceeeeceeentee ee eeeaeeenes 24, A. lawii (in part) 
Ripe fruits more than 3.5 cm diameter.............ccccescesscceseceeceeeceeeeseeeeeeseeceeeeesseeeeeteree es 56 


Lateral leaflets 10-12 on each side of rachis, lanceolate; lateral veins 20—25 on each 
side of midrib, indistinct below; petiolules to 1 cm long. Fruits to 6 x 5 
CMe: ies tore Aiehen asinine seei eee er eae 33. A. multinervis (in part) 
Lateral leaflets 4-7 on each side of rachis, ovate, obovate, elliptical or oblanceolate; 
lateral veins 6-15 on each side of midrib, subprominent below; petiolules 1.5—2 cm 


long. Fruits to 7.5 X 7.3 CML. eee e ese eeeeteeeeeterteeteesreeeeeeee2Q. A, Macrocarpa (in part) 
Leaflets not pale yellowish green when dry.............:::ee 35. A. odoratissima (in part) 
Leaflets pale yellowish green when dry or with whitish green or orange veins...........58 


Fruit dehiscent (indicated in unripe fruits by three longitudinal ridges on the 


PETICAIP) = cide iaaek aaa a tod edn aah asuesawesauunnisadninare s 3. A. beccarii (in part) 
Fruit indehiscent (any longitudinal markings on the fruits being slight depressions 
father thant SOS) 20. ef2 cet esac eas ce hth e eastenetccboeteva deen de mesths snes eaten iti owe eee 59 


Leaflets pale brown or yellowish brown when dry. Fruits usually subglobose and 3- 
locular but sometimes the seed failing to develop in 1 or 2 of the 


locules.. ree ePetts ..10. A. edulis (in part) 
Leaflets yellow. or “yelléwish p green lien dry. ‘Fruits igually pear-shaped, sometimes 
subglobose and 2-locular..........eceeeceeeeeeceeeeeeceeeeeeeteeeeneenees 27. A. leucophylia (in part) 


Leaflet lower surface with a sparse to dense cover of stellate hairs or scales; when 
sparse, some hairs or scales ani: ie distributed between the veins and visible 
to the naked eye.. # ..61 
Leaflet lower surface with 0 or + without 2 a “few liairs 0 or r with ¢ a dense ¢ cover tof hairs ¢ on n the 
midrib only and with a few to many stellate scales (visible only with a hand lens) 
unevenly scattered on the rest of the SUrface.........ccccecesseesseeseeesceeeeeeeceseceeeneeseeneente es 75 


Intercostal venation subprominent on both surfaces when dry. Twigs and sometimes 
other parts of plant with some hairs which have a central rachis and several whorls of 


arms: radiating frome: », «ses: eds. catcevsstiscedueess deste ecstes beeps benneenees inset es 39. A. ramotricha 
Intercostal venation faint on both surfaces or prominent below. All hairs on plant parts 
lacking-a:- central Tachis:.3: :2c23-6esei hads Sed da ene te O20. 
Hairs pale yellowish brown or if reddish brown then flower trimerous.....................63 
Hairs reddish brown or brown, or if pale brown’ then flower 
PCTILAIMSTOUS 4 aes. 8 siecatees Hie soe tik asiench cee cae tetas anetabe tans sooo oo eeaa te eo atanaeesah eek hemeantanead 64 
Peltate scales absent. Petiolules 1—2 cm long................. 58. A. teysmanniana (in part) 
Peltate scales present, at least on the shoot apex. Petiolules 0-1 cm 
WONG 2 pscadteaaed Uatweniaiaaseusetprernetens web satyerncpumauoeaners A. beccarii (in part) 
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64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


MELIACEAE (MABBERLEY et al.) 


Hairs on lower leaflet surface numerous and with the arms of adjacent hairs 
overlapping, but leaving the surface of the leaflet Visible... eee eeeeeeeeeeeceeeeeeree es 65 
Hairs on leaflet lower surface few or at least with the arms not usually overlapping... 

...69 


Hairs compact, arms all more or less equal in length c. 0.5 mm, brown, densely 
covering the midrib and densely covering or scattered on the rest of the leaflet lower 
SUIPACE ii. A ieee Abe oie et een te ee ah eine Roa erase 66 


Hairs large and spreading, arms unequal in length to 1 mm long and in one species (A. 
rufibarbis) more than 1 mm, usually reddish brown and numerous on leaflet lower 
SUILA CE sc ovcses ceoag est cen tees slaty teen nacesteesteosh sua cxoih upg uvevaeua vedas vos eeunstnsvous Myce eeontseeeetbed ie 67 


Lower surface of leaflet densely covered with persistent brown stellate hairs and scales. 
Petiolules to 3.5 cm long. Fruits c. 1.7—2.2(-3) x 1.4-2(-2.7) cm; pericarp thin c. 2 mm 
thick, hard and brittle or WOOdY...........cccescceseeeteeeeeseeeneeeteeee ned 47. A. sexipetala (in part) 
Lower surface of leaflet densely covered with deciduous brown stellate hairs leaving 
many pits and an uneven indumentum most dense near midrib and veins. Petiolules to 2 





cm long. Fruits c. 4 x 3.8 cm; pericarp to 4 mm thick, soft.......... 15. A. forbesii (in part) 
Stellate hairs with long arms, some of which over 1 mm long............. 42. A. rufibarbis 
Stellate hairs with arms up to 1 mm lONG.......... ce ceeeeceseesceeseeeeeeeeeeeeeeeeneeeseeeseeeeeeteentees 68 


Lower surface of leaflet with numerous dark reddish brown stellate hairs, the arms of 
adjacent hairs overlapping, interspersed with some pale brown hairs which have one or 
few ascending arms. Fruits to 4 x 3 cm, 1-locular, with a hard woody pericarp 2-4 mm 
HHICk: a esa.e et negaes shdenin ie Sttadhees binag tah aasasiateveeredeeneseieeaeensse2 O.-Ay erm (in part) 
Lower surface of leaflet with numerous reddish brown or orange-brown stellate hairs, 
the arms of adjacent hairs usually overlapping, interspersed with pale brown stellate 
hairs, each with several ascending arms. Fruits to 3 x 2.2 cm, 2-locular, with a brittle 
pericarp less than 2 mm thick... eee eeeeeceseereeeecteeeeenetene es 59. A. tomentosa (in part) 


Leaflet lower surface with indumentum comprising few fimbriate peltate scales and 


stellate hairs. Fruits to 4 mm diameter, hairs few or absent.............. 38. A. palembanica 
Leaflet lower surface without peltate scales. Fruits c. | cm or more diameter, with 
CenseNdUMENtUIN sc seater Reb AGaciee hiatal te al eee de Beh eee 70 


Lateral leaflets usually more than 5 on each side of rachis; arms of adjacent hairs on 


lower surface not OverlappiINg..........cccccccseesseesceesceeeceeceseceseceaeceeecaeecaeeeaeeeseeeeeentenerenee ees 71 
Lateral leaflets rarely more than 5 on each side of rachis, (if so, the indumentum dense 
and arms of adjacent hairs on lower surface 
Overlapping) siz .eiss seein Rd ces te Rese en Rie REV Soe 
Hairs and scales mostly reddish brown. Fruits subglobose, to 1.2 cm diameter, 1- 
| FeYeyul Ee iipeyere eerste errant cee ee rere eee vee fe eterna Sc a eer tere er eee 43. A. rufinervis 
Hairs and scales mostly orange-brown. Fruits pear-shaped or subglobose, to 2.7 cm 
diameter, 2-loculat.c...cc.scccccieescieete esting eaoigeieieinr eed 27. A. leucophylla (in part) 


Leaflets to 6 cm wide, elliptical or oblong; stellate hairs compact, distributed evenly on 
lower leaflet surface, visible to the naked eye as brown dots, the arms of adjacent hairs 
and scales not overlapping................cesseessestetteertettetteeeeeeees il 4, A, exstipulata 
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73. 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


Leaflets to 11.5 cm wide, mostly obovate, individual hairs not visible as evenly spaced 


brown dots, the arms of adjacent hairs and scales overlapping. ...........::ccceseeeeteee ees 73 
Tree usually unbranched... ceeeeeeceeeeceeeeeceseeeeneeneeerenee ed 57. A. tenuicaulis (in part) 
Tree branching several or many times When Mature...........eeceeceseseeeeecneeeeeneeneeeeeneeenes 74 


Leaflets with numerous pale stellate scales on the lower surface, interspersed with 
reddish brown stellate hairs with arms of different lengths. Fruits 2- 
locular.. sees eee ...59. A. tomentosa (in part) 
Leaflets with numerous espale crawinle or rieeddish foun stellate hairs, that of the lower 
surface with arms of similar lengths. Fruits 1-locular............ 57. A. tenuicaulis (in part) 


Leaflet lower surface with numerous stellate or peltate scales........eceeceeeeseeeteetee ees 76 
Leaflet lower surface with hairs or scales few between the veins when mature, but 


sometimes densely covering the MIdrib...........ecceeceesceesceeeceneceseeeeeceecseeeaeeseeeeeeeerenee ees 79 


Stellate scales on lower leaflet surface interspersed with compact stellate 


hairs............. iaalhs . 47. A. sexipetala (in part) 
Stellate aeales on lower leaflet artes comearces interspersed with peltate scales, 
Stellate hairs: absent... 3 2acceiehicvas chaps Aadtee nn eattattiendedentanehacacsaantinadenened t 
Fruit dehiscent......... 0... ccc ceeseeeeceesecreeeetestetetetttttteserseseseseede As Deccarii (in part) 
Fruit ndehi scent 3 ripest sae acto as che cas esorss nae tate nh ak Dasedenaweas ca hsoaasoetesntsed Gieaatsa beeen AO 
Scales all of one type. Fruits 1 (rarely 2)-locular................. 6. A. crassinervia (in part) 
Stellate and peltate scales present together. Fruits 2- 
locular....... 0. eee ce cece ec ee eee aeeeneeeesirtsetsiieseeeeess Ze A. leucophylia (in part) 


Stellate hairs or scales visible with a hand lens, numerous on or densely covering the 
midrib, sometimes also on the lateral veins, almost absent elsewhere on the leaflets 


lower surface... ee Pee ..80 
Stellate hairs or ‘seales either. smite or Almost totally absent from the anidtib below and 
from the rest of the leaflet lower surface......... 0. cece eeseeeeereeteeteeeeeeseeee eee DL 


Leaflets more or less sessile or with a short petiolules rarely more than 1 cm long; the 


basal ones much smaller than the rest and subrotund................ 6. A. subsessilis (in part) 
Leaflets not sessile, the basal ones only slightly smaller than the rest and of similar 
Shape isk See Gece eae dice Reena heh Aid ee 81 
Intercostal venation subprominent on lower surface and often on upper surface of 
Neatletis sacra iat eheaue eae Sats Suis Wa iee shisae Manse heehee atieuseete est 82 
Intercostal venation inconspicuous or sometimes visible but faint on lower 
SUMACE sos ve ac sng taints cat eanese pepe detdiceatasmch sce oeGeae pend een dianasios Wes teeele bedsenestpeesuecad yay OS 


Lateral leaflets 5—7 on each side of rachis, with pale brown stellate scales few to 
numerous on the midrib below; intercostal venation subprominent on both surfaces. 
Fruits ellipsoid or obovoid, 5—6 X 3.5 CML... ee eeeeceeseeeetteere ee 25. A. laxiflora (in part) 
Lateral leaflets 1-5 on each side of rachis, with pale yellowish brown stellate hairs 
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83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 
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absent to numerous on the midrib below; intercostal venation visible above, 
subprominent below. Fruits subglobose, to 3.4 x 3.7 cm.......36. A. oligophylla (in part) 


Tree unbranched or rarely with few branches. Leaflets above shiny when 


IY. 32 sheet ese the ieee ie eee eae Rees BS aed Bae ae So A COMMaACEA 
Tree branched. Leaflets above dull (pale yellowish green) when dry........................84 
Leaflet surfaces with prominent Pits...........ccecccescesecesecseeeeeeseeeeeeeeesereeeeeeteenteenteesen snes 85 
Leaflet surfaces not or faintly so pitted... ccc cece een nent ene e eee enenaenanenes 87 
Lateral leaflets 2-4 on each side of rachis...................00e0eees 17. A. glabrata (in part) 
Lateral leaflets more than 4 on each side of 
TACHI sais, Hav sfevhees bthae dhe ae ee are ata tanned a, Gets Ane de lose Reet tea 86 


Leaves to 42 cm long; petioles to 8 cm long; leaflets 1.3—2.2(-4.5) cm wide, yellowish 
green or brown when dry; intercostal venation visible to subprominent; petiolules to 0.8 
cm long. Fruits to 2.5 cm LONG... ee eeceeeceseceteeeeeceeceeeseeeeeeseeensenereerens 16. A. foveolata 
Leaves to 100 cm long; petioles to 35 cm long; leaflets 3.5—9 cm wide, blackish green 
when dry; intercostal venation barely visible; petiolules 1.5—2 cm long. Fruits to 4 cm 


NOG: ss sar sari dad An kes hednteisci sia bon tain donate Meinl stoeces 15. A. forbesii (in part) 
Fruit with three longitudinal ridges running from base to apeX..........eeeeeeseeeeneeeenee es 88 
Fruit without or with one or two or ten longitudinal ridges from base to 
APEX vic ssececcecs MecetiscatReece Aveta lean dReesetscnccca ee does Puvencuen Ceuascauscadleasbin Souda tiated bawteats feseediven Cove 89 
Fruits dehiscent, 2—2.2 < 2.12.5 CML... eeecseeseeeeeeceseeeeeteeeeens 2. A. beccarii (in part) 
Fruits indehiscent, 3.2—5 < 3.14.2 CML... ececceeseeeeeeeteeteentees 10. A. edulis (in part) 
Fruits without longitudinal ridges................... eee eeeneeeee 54. A. stellatopilosa (in part) 
Fruits with one longitudinal ridge around it or ten longitudinal ridges from apex to 
Dase esses en enads Pecvinls wave aan te boagee boar pa eta tain See ee en ae els Od con eae 90 
Lateral leaflets (2 or)3—6 on each side of rachis, subopposite or almost alternate. Fruits 
obovoid or ellipsoid, with one longitudinal ridge around it.................. 12. A. elliptica 
Lateral leaflets 1 or 2 on each side of rachis, opposite. Fruits narrowly ellipsoid, with 
10 longitudinal ridges from base to apex.......................-.56. A. subsessilis (in part) 


Petals 5 (or 6). Leaflets yellow or yellowish green; lateral veins black or dark brown 


WHOM OY cee ethitis it cntt Recent e  wienn ie esti sesn bbe ah tee Re ea ee edd 92 
Petals 3. Leaflets brown, greenish brown, purplish brown or orange-brown; lateral 
veins usually the same colour as the leaflet 
SUTLACE Abs. eseeseg ats uteseosd wets Soedioves sksatenesecate wanes hieteenes d Adobe rtdedes bate wedents Gautier 96 


Leaflets greyish brown or blackish green when dry, particularly the veins; scales pale 


grey of greyish DrOWN. «ssi ces eccadees ones ca dies Sse ecae sda cdda¥t ey bavetas tagwacde sdsadenedeee 93 
Leaflets yellow or yellowish green when dry; hairs or scales pale brown, reddish brown 
OF GOLdeN-DIOWN. 00... ceeceecceseeeseececseeesseeseesneeseceeenseceseceseceaeceaecsaecaeecaeeeaeeeseeeseeeseeeneenaees 94 


Leaves to 100 cm long; petioles to 35 cm long; leaflets 8.5—21 x 3.5—9 cm, lateral veins 


12-24 on each side of midrib. Fruits c. 4 x 3.8 CM... eee 15. A. forbesii (in part) 
Leaves 15—25 cm long; petioles 3—5 cm long; leaflets 2-6 x 1—1.8 cm, lateral veins 4—6 
on each side of midrib. Fruits c. 2.3 X 2 CML... eee 54. A. stellatopilosa (in part) 
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94. Inflorescences delicate; peduncles, rachis and branches flattened, these and calyces 


with a very few pale brown stellate scales... eee 8. A. cumingiana (in part) 
Inflorescences robust; peduncles, rachis and branches terete, with numerous to dense 
cover of orange-brown or reddish brown hairs or 
SCaleS irre in Soe ssek oho ca sks cece eevee cosh acd wae eu ee cot Uiake oak cased oben Ce EU A OO: 


95. Lateral leaflets 3—7(—8) on each side of rachis, base rounded or cuneate, margins not 
recurved when dry; with few to numerous golden-brown scales on the lower 
SUIMACE: niet nerahetasdinedacens Sisicindennelesadstaasar ones dead ahds 27. A. leucophylia (in part) 
Lateral leaflets 1 or 2 on each side of rachis, base cuneate or attenuate, margins 
recurved when dry; when young, lower surface densely covered with reddish brown 
stellate hairs, becoming more or less glabrous when older............... 32. A. monozyga 


96. Leaflet surfaces dull and pitted, with tiny stellate hairs sometimes frequent on lower 


surface; intercostal venation subprominent..................52. A. spectabilis (in part) 
Leaflet surfaces smooth or rugulose but not pitted, stellate hairs almost absent from 
lower surface; reticulation of intercostal veins faint...............cccccc cece ese ee eee eeneenes 97 


97. Leaflets 2-4(—6.5) cm wide, lower surface usually purplish brown and smooth when 


IY hn Ric nt do detjedenitasink Math oc cemmesersa diate adouemacee tents 30. A. malaccensis (in part) 
Leaflets (4-)6-12 cm _ wide, lower surface not purplish brown when 
IY ees iets ee ee ead ee eRe eek OR Aes RIE ia SO A NS 98 


98. Lateral leaflet 3-5 on each side of rachis, surfaces smooth or only slightly rugulose, 
base usually rounded, sometimes cuneate. Fruits subglobose, c. 10 cm diameter; 
pericarp to 1.5 cm thick........... cece ee ee cence eeenee eens 13. A. erythrosperma (in part) 
Lateral leaflet 6-7 on each side of rachis, surfaces rugulose, base usually attenuate, 
sometimes cuneate. Fruits ellipsoid or obovoid, to 3.6 cm diameter; pericarp 2-5 mm 
HICK Pore ak cdeieddtn hate dates actor dee dngdatnadomns inetcesaetiooriettins 44, A. rugulosa (in part) 


1. Aglaia angustifolia (Mig.) Miq. 


(Latin, angustus = narrow, folium = leaf; referring to the narrow leaflets) 
Sect. Aglaia 


Ann. Mus. Lugd. Bat. 4 (1868) 55; Merrill op. cit. (1921) 321; Masamune op. cit. 370; Corner, Gard. 
Bull. Sing. Suppl. 1 (1978) 131; Anderson op. cit. (1980) 247; Pannell op. cit. (1989) 211, op. cit. 
(1992) 337, op. cit. (1995) 309; Whitmore, Tantra & Sutisna op. cit. 220; Tumer, Gard. Bull. Sing. 47 
(1995) 336; Coode et al. (eds.) op. cit. 200. Basionym: Hartighsea angustifolia Miq., Fl. Ind. Bat. 
Suppl. 1 (1861) 196, 504. Lectotype (Pannell, 1992): Teijsmann HB 689, Sumatra, Loeboe-Aloeng 
(U [Acc. No. 39273]; isolectotype L [Acc. No. 9081321277]). Synonyms: Hearnia beccariana C.DC. 
in A.P. de Candolle, Mon. Phan. 1 (1878) 629; Aglaia beccariana (C.DC.) Harms op. cit. 298, Merrill 
op. cit. (1921) 321, Masamune op. cit. 370, Anderson op. cit. (1980) 247; Aglaia stenophylla Merr., 
Philipp. J. Sci., Bot. 11 (1916) 185. 


Small tree to 7 m tall, 10 cm diameter, unbranched or rarely with a few branches. Bark 
smooth, greyish green or greyish brown or pale brown, sometimes with large lenticels or 
shallow vertical cracks; inner bark yellow-brown, pale orange or brown; latex white. 
Sapwood pale yellowish brown, becoming orange or brown towards the centre. Twigs 
stout, densely covered with reddish brown or orange-brown stellate hairs with arms to 1 
mm long. Leaves imparipinnate, to 100 cm long; petioles to 15 cm long; Jeaflets below densely 
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covered with stellate hairs on the surface and midrib, sometimes interspersed with either 
smaller paler hairs with fewer arms or stellate scales; lateral leaflets 9-12(—17) on each side 
of rachis, subopposite; blades linear-lanceolate, 8.5-34 x 0.5—4 cm, base rounded or 
subcordate, asymmetrical, margin recurved, apex caudate, acumen acute; midrib prominent 
below; lateral veins 18-31 on each side of midrib, curved upwards, subprominent below; 
intercostal venation usually faintly visible; petiolules 0-0.5 cm long. Inflorescences 
densely covered with brown stellate hairs; males to 35 cm long, 24 cm wide; females to 10 
cm long. Flowers 1.1—1.2 x 1.2—-1.5 mm; calyx deeply divided into 5 elliptical lobes with 
numerous stellate hairs outside; corolla c. 1 x 1.5 mm, divided almost to the base into 5 
subrotund lobes, bright yellow; staminal tube c. 0.8 x 1 mm, pale yellow, anthers 5, ovoid, 
c. 0.2 x 0.2 mm; ovary depressed globose, c. 0.2 x 0.2 mm, locule 1, containing | ovule, 
stigma c. 0.3 x 0.2 mm. Fruits indehiscent, 1-locular, subglobose, c. 1.2 x 1 cm, yellowish 
brown; pericarp c. 0.5 mm thick, fairly soft. Seed 1, c. 1 x 0.8 x 0.6 cm; aril thin, c. 0.2 mm 
thick, translucent. 


Vernacular names. Sarawak—pasak bumi (Malay), segera (Iban). 


Distribution. Sumatra, Peninsular Malaysia (Johor), Anambas and Natuna Islands, Borneo 
and the Philippines. In Borneo, known only in Sarawak from Kuching, Lundu, Simunjan, 
Sri Aman and Song districts (e.g., Mabberley 1605, Pennington 7962, Pennington 7973, S 
42274, S 42275 and S 42859), Brunei (e.g., S 21583, S 21584 and SAN 17565) and 
Kalimantan (e.g., Nooteboom 4776). 


Ecology. In mixed dipterocarp forest, sometimes occurring along rivers and in kerangas 
forest, at altitudes to 1000 m. 


2. Aglaia argentea Blume 
(Latin, argenteus = silvery; the lower surface of leaflets) 


Sect. Aglaia 


Bijdr. Fl. Ned. Ind. (1825) 170; Miquel op. cit. (1861) 543, op. cit. (1868) 54; King op. cit. 70; 
Koorders & Valeton, Atl. Baum. Java, 1 (1913) ¢. 151; Merrill op. cit. (1921) 321; Ridley op. cit. 
(1922) 405; Masamune op. cit. 370; Backer & Bakhuizen f op. cit. 129; Anderson op. cit. (1980) 247; 
Pannell op. cit. (1989) 211, op. cit. (1992) 125, op. cit. (1995) 237; Whitmore, Tantra & Sutisna op. 
cit. 220; PROSEA op. cit. (1995) 42; Turner op. cit. 336; Coode et al. (eds.) op. cit. 200; Beaman & 
Anderson op. cit. 119. Lectotype (Pannell, 1992): Blume s.n., Java, Mt. Salak (L [Acc. No. 
9108162]). Synonyms: Aglaia hypoleuca Miq. op. cit. (1861) 197, 507; Aglaia argentea Blume var. 
hypoleuca (Miq.) Miq. op. cit. (1868) 55; Aglaia argentea Blume var. borneensis Miq. op. cit. (1868) 
55; Aglaia argentea Blume var. curtisii King op. cit. 71; Aglaia multifoliola Merr., Philip. J. Sci., Bot. 
9 (1915) 534, Masamune op. cit. 372; Aglaia discolor Merr. op. cit. (1929) 130, Masamune op. cit. 
371, Anderson op. cit. (1980) 247. 


Tree to 25 m tall, to 60 cm diameter, branched; buttresses to 1 m tall, 1 m out and 4 cm 
thick. Bark brown or grey, smooth; inner bark pale yellow, brown or reddish brown; latex 
white, when present. Sapwood white, pale brown, brown or reddish brown. Twigs stout, 
densely covered with brown peltate scales with a darker centre. Leaves imparipinnate, to 
112 cm long; petioles to 41 cm long; leaflets below thickly covered with very pale brown 
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peltate scales interspersed with a few to numerous brown peltate scales; lateral leaflets 4-6 
on each side of rachis, subopposite; blades smooth on both surfaces, elliptical or oblong, 
6.5—31 x 2-7 cm, base rounded or subcorded, asymmetrical, margin planar, apex acuminate, 
acumen acute, to 10 mm long; midrib impressed above, prominent below; lateral veins 9-20 
on each side of midrib; intercostal venation invisible on both surfaces; petiolules 0.5—1 cm 
long on lateral leaflets, 1-1.2 cm long on terminal leaflets. Inflorescences to 60 cm long 
and wide, densely covered with brown peltate scales. Flowers ellipsoid, 2.5—3 x 1.6—2 mm, 
sessile; calyx thickly covered with scales like that of the leaves, deeply divided into 5 
rounded lobes; petals 5; staminal tube obovoid, 1.6—1.8 x 1.2—1.3 mm, anthers 5, ovoid, 
0.7-0.8 x 0.5 mm; ovary depressed globose, 0.3-0.5 x 0.4-0.9 mm, locules 3, each 
containing one ovule, stigma ovoid with a truncate apex, 0.6-0.8 x 0.5—0.6 mm, 
longitudinally ridged. Fruits indehiscent, 2(or 3)-locular, each locule containing 0 or 1 
seed, densely covered with scales like that of the twigs, sometimes glabrescent, ovoid or 
obovoid, 3—-3.5 x 2-3 cm; stalk to 0.5 cm long; pericarp yellow or brown; latex white. 
Seeds completely surrounded with a soft, white, sweet or sweet-sour aril. 


Vernacular names. Sabah—koping-koping (Dusun), lantupak (Dusun Kinabatangan). 
Sarawak—segera (Iban). 


Distribution. Nicobar Islands, Thailand, Sumatra, Peninsular Malaysia, Borneo, the 
Philippines, Java, Nusa Tenggara, Sulawesi, Maluku, New Guinea, Solomon Islands and 
Australia (Cape York Peninsula). In Sabah, known from Beaufort, Kinabatangan, Kudat, 
Lahad Datu, Labuk Sugut, Sandakan, Tawau and Tenom districts (e.g., SAN 18392, SAN 
46251, SAN 51320, SAN 89989 and SAN 120654) and in Sarawak from Bau, Kuching, 
Lundu, Marudi and Mukah districts (e.g., S 22855, S 22956, S 23660, S 37990 and S 
42440). Also occurring in Brunei (e.g., Argent 9159 and SAN 17385) and Kalimantan (e.g., 
Church et al. 1908, Church & Mahyar 5495, Jarvie & Ruskandi 6509, Kostermans 21290 
and Wiriadinata 803). 


Ecology. In riverine and kerangas forests, on sandy or red soils, and limestone. Scattered to 
locally rather common, at altitudes to 1200 m. The aril is eaten by monkeys, hornbills and 
children. 


3. Aglaia beccarii C.DC. Fig. 1, Plate 1A. 
(Odoardo Beccari, 1843-1920, Italian explorer and botanist) 


Sect. Neoaglaia 


Bull. Herb. Boiss. 2 (1894) 579; Merrill op. cit. (1921) 321; Masamune op. cit. 370; Whitmore, Tantra 
& Sutisna op. cit. 220; Beaman & Anderson op. cit. 119. Type: Beccari PB 3297, Borneo, Sarawak 
(holotype G; isotype G). Synonyms: Amoora korthalsii Mig. op. cit. (1868) 36; Aglaia brachybotrys 
Merr., Philip. J. Sci., Bot. 7 (1912) 274; Amoora curtispica Gibbs, J. Linn. Soc., Bot. (1914) 63. 


Tree to 15(—25) m tall, to 30 cm diameter, branched; buttresses (if present) upwards to 90 
cm and outwards to 45 cm; sometimes flowering at 2.5 m tall. Bark smooth or with shallow 
depressions or horizontal bands, greyish brown, greenish brown, or white; inner bark pale 
green, pale yellow, pale orange-brown, white, red or brownish grey. Sapwood pale brown 
or white, pink towards the heartwood; latex white. Twigs with dense orange-brown peltate 
or stellate scales, sometimes interspersed with stellate hairs, glabrescent. Leaves 
imparipinnate, 15-40 cm long; petioles 3—7 cm long; rachis sometimes ridged or with 
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Fig. 1. Aglaia beccarii. A, fruiting leafy twig of small tree; B, detail of midrib and lateral vein on 
the lower leaflet surface showing indumentum; C, stellate hair; D, peltate scale; E, part of male 
inflorescence; F, longitudinal section of male flower; G, fruiting leafy twig of large tree; H, detail 
of midrib and lateral vein on the lower leaflet surface showing indumentum; I, peltate scale; J, 
stellate hair; K, part of female inflorescence; L, longitudinal section of female flower; M, detail 
of aperture of staminal tube. (A—D from Beaman 7262, E-F from Beaman et al. 10613, G—J from 
Pennington 7925, K-M from Pennington 7943.) , 
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narrow, foliolate wing to 3 mm wide; petioles, rachis and petiolules without or with few 
scales or hairs like that of the twigs; /eaflets pale green or yellow when dry, surfaces not or 
only faintly pitted, above with few peltate or stellate scales or stellate hairs on the midrib, 
below with few to numerous peltate or stellate scales or stellate hairs on the surface, midrib 
and lateral veins; lateral leaflets 2-4 on each side of rachis; blades elliptical, 6.5-—32 x 3- 
11.5(-19.5) cm, base cuneate, symmetrical, margin recurved and undulate, apex acute, 
acuminate to caudate, acumen to 15 mm long; midrib and lateral veins prominent below, 
sometimes pale green when dry; lateral veins 6-21 on each side of midrib; intercostal 
venation faint above, faint or subprominent below; petiolules 0-1 cm long. Inflorescences 
4-17 cm long and 5—18 cm wide. Flowers subglobose, (1.5—)1.8-3 x (1.6—)1.7-3.5 mm; 
pedicels 1-1.5 mm long; calyx (0.5—)0.7—1.5 mm tall, divided into 3 or 4 (or rarely 6) 
lobes; corolla c. 2.5—2.8 x 1.8-3 mm, divided into 3—5 lobes, joined to the staminal tube at 
base, staminal tube obovoid, 1.4-2.5 x 1.3—2.5 mm, anthers 4, 6 or 7, (0.3—)0.5—0.8 x (0.3— 
)0.4-0.7 mm; ovary ovoid or subglobose, (0.3—)0.5—0.7 x (0.3—)0.6—1 mm, with dense 
stellate scales, locules 3, each with 2 ovules, stigma (0.2—)0.3-0.4 x 0.3-0.5 mm, with 3 
lobes. Infructescences and fruits with numerous hairs or scales like that of the twigs. 
Infructescences to 15 cm long. Fruits with 3 longitudinal ridges running from base to 
apex, 3-locular, splitting into 3 lobes when ripe, 2—2.2 x 2.1—2.5 cm; pericarp c. 2 mm 
thick, pink or reddish purple, with white latex, when dry moulded around the seeds. Seeds 
subglobose, 1.5—1.6 x 1-1.1 x 0.8-0.85 cm, with an orange aril. 


Vernacular names. Sabah—l/angsat-langsat (Dusun Kinabatangan). Sarawak—segera 
(Iban), /angsat (Malay). 


Distribution. Borneo and the Philippines (where it is only known from the type of A. 
brachybotrys). In Sabah, recorded from Keningau, Kinabatangan, Kuala Penyu, Kudat, 
Ranau, Sandakan, Tambunan and Tawau districts (e.g., Beaman 7262, Pennington 7925, 
SAN 55805, SAN 81754 and SAN 108188) and in Sarawak from Kapit, Kuching, Miri and 
Mukah districts (e.g., S 19320, S 23662, S 29169, S 30409 and S 35292). Also occurring in 
Brunei (e.g., Coode 6440) and Kalimantan (e.g., Ambriansyah et al. AA 2070 and 
Kostermans 21768). 


Ecology. In mixed dipterocarp and lower montane forests, on yellow clay soil and 
limestone, at altitudes to 1500 m. 


Notes. Pannell (op. cit. 1992 & op. cit. 1995) treated Aglaia beccarii as a synonym of 
Aglaia lawii. However, the prominent pale green or orange venation on the lower leaflet 
surface, the orange-brown indumentum, the presence of stellate hairs, and the moulding of 
the pericarp around the seed in dry fruit, distinguish this species from Aglaia lawii. This is 
the only species of Ag/aia native to Borneo that sometimes has leaves with a winged rachis. 


4. Aglaia bullata Pannell 
(Latin, bullatus = puckered; the leaflets) 


Sect. Aglaia 


Kew Bull. 59 (2004) 87. Type: /lias S 36269, Borneo, Sarawak, Kapit district, Bt. Goram, right bank 
of Ulu Sg. Apah (holotype FHO; isotypes K, KEP, L, MO, SAR). 
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Tree to 10 m tall, to 12 cm diameter, branched. Bark smooth, greyish brown, latex white. 
Twigs slender, greyish brown, densely covered with reddish brown compact stellate hairs 
and scales. Leaves imparipinnate, 38-70 cm long; petioles 9-15 cm long; petioles, rachis 
and petiolules densely covered with hairs and scales like that of the twigs; /eaflets with 
numerous pits on both surfaces, upper surface with compact reddish brown stellate hairs 
occasionally interspersed with paler stellate scales, lower surface with numerous similar 
hairs and scales; \ateral leaflets 6-12 on each side of rachis, alternate to subopposite; 
blades bullate, narrowly lanceolate, 6.5—19 x 1.2-3 cm, base cuneate, margin wavy and 
recurved when dry, apex tapering to a long acute acumen to 15 mm long; midrib and lateral 
veins impressed above, prominent below; lateral veins 10—16 on each side of midrib, 
ascending, curved upwards and nearly or quite anastomosing near margin; intercostal 
venation impressed above, subprominent below; petiolules 0.1-0.5 cm long. Flowers 
unknown. Infructescences 15—20 cm long, 4-7 cm wide; peduncles to 11.5 cm long, 
densely covered with stellate hairs like that of the twigs. Fruits indehiscent, 3-locular, each 
locule containing 0 or | seed, subglobose, 1.3-1.5 = 1.2—1.5 cm; stalk 4-10 mm long; 
pericarp brownish yellow, densely covered with reddish brown compact stellate hairs. 


Distribution. Endemic in Sarawak and known from Kapit and Mukah districts (e.g., S 
36221, S 48582, S 79020 and the type). 


Ecology. In mixed dipterocarp forest, on hillsides and ridges on yellow clay loam soil, at 
altitudes to 420 m. 


5. Aglaia coriacea Korth. ex Miq. 
(Latin, coriaceus = leathery; the leaflets) 


Sect. Aglaia 


Ann. Mus. Bot. Lugd. Bat. 4 (1868) 57; Merrill op. cit. (1921) 322; Masamune op. cit. 371; Pannell 
op. cit. (1989) 213, op. cit. (1992) 297, op. cit. (1995) 295; Whitmore, Tantra & Sutisna op. cit. 221; 
Turner op. cit. 336; Coode et al. (eds.) op. cit. 200. Lectotype (Pannell, 1992): Korthals s.n., Borneo, 
Kalimantan, G. Bahay (U [Acc. No. 39257]; isolectotype L [Acc. No. 9081321382]). 


Small tree to 5 m tall, usually unbranched with up to 10 leaves in a spiral at the apex, but 
occasionally with I or 2 branches in the upper part of the tree. Bark brown with green and 
grey patches, with longitudinal and transverse cracks; inner bark dark pinkish red. 
Sapwood slightly paler than inner bark; heartwood pale pinkish red or yellowish brown. 
Twigs densely covered with reddish brown stellate hairs with a dense cluster of short arms 
and a few long arms to 0.5 mm long at the apices. Leaves imparipinnate, to 120 cm long; 
petioles to 35 cm long; leaflets coriaceous, above dark glossy-green when dry, below paler 
and densely covered with reddish brown stellate hairs on the midrib and sometimes on the 
lateral veins; lateral leaflets 3-7 on each side of rachis, subopposite, basal ones only 
slightly smaller than the rest; blades oblong or obovate-oblong, 13-43 x 4—9 cm, base 
cuneate or rounded, sometimes asymmetrical, margin recurved, apex acuminate, acumen 
obtuse or acute, to 25 mm long; midrib prominent or subprominent below; lateral veins 1 1— 
13 on each side of midrib, subprominent below; intercostal venation inconspicuous; 
petiolules 0.1—3.5 cm long. Inflorescences to 6 cm long and wide, axillary or sometimes on 
the upper part of stem below the lowest leaves, densely covered with reddish brown stellate hairs. 
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Flowers obovoid, c. 2.5 x 2 cm; calyx outside densely covered with reddish brown stellate hairs, 
deeply divided into 5 obtuse lobes; petals 5; staminal tube c. 2 mm tall, anthers 5, ovoid, c. 
1 mm long; ovary small, depressed globose, stigma narrowly cylindrical, c. 0.6 mm across, 
with 2 small apical lobes. Fruits indehiscent, locules 1 or 2 (rarely 3), septa disintegrating 
at maturity, ellipsoid, 2.3-4 < 1.8-3.5 cm, yellow or brown; pericarp 0.5—-1 mm thick, 
leathery, inner surface white. Seeds 2—3.5 x 1.5—2 cm, with inner surfaces flat; aril 0.5—1 
mm thick, translucent, white, sweet and juicy. 


Distribution. Peninsular Malaysia and Borneo. In Sabah and Sarawak rare, known only by 
one collection from Sabah (Low s.n.) and one from Sarawak (S 16972). Also occurring in 
Brunei (e.g., Bernstein 366 and Simpson 2550) and C Kalimantan (e.g., Korthals s.n., the 
type). 


Ecology. In mixed dipterocarp forest, at altitudes to 270 m. 


6. Aglaia crassinervia Kurz ex Hiern Fig. 2. 
(Latin, crassus = thick, nervus = nerve; the lateral veins on the leaflets) 


Sect. Aglaia 


In Hooker f, Fl. Brit. Ind. 1 (1875) 556; Pannell op. cit. (1992) 213, op. cit. (1995) 267; Turner op. 
cit. 336; Coode et al. (eds.) op. cit. 200; Beaman & Anderson op. cit. 119. Lectotype (Pannell, 1992): 
Helfer 1609 (= Kew Distr. 1038), Myanmar, Tenasserim (K; isolectotypes L, W). Synonyms: Aglaia 
cinerea King op. cit. (1895) 66, Ridley op. cit. (1922) 404; Aglaia sp., Merrill op. cit. (1929) 131; 
Aglaia sp. 6, Pannell op. cit. (1989) 229; Aglaia sp. 7/K, Whitmore, Tantra & Sutisna op. cit. 226. 


Tree to 22 m tall, to 25 cm diameter, branched; flowering at about 5 m tall. Bark smooth, 
pale brown, yellowish brown, greyish brown or greyish green, lenticellate, sometimes with 
longitudinal cracks; inner bark pale yellow, pale orange, pale brown, reddish brown or pink; 
latex white. Sapwood yellow, white, pinkish brown or brown. Twigs fairly stout, densely 
covered with yellowish brown or orange-brown or reddish brown, peltate scales with entire 
or fimbriate margin, less than 0.25 mm diameter. Leaves imparipinnate, to 100 cm long; 
petioles to 20 cm long; leaflets often greyish green when dry, upper surface usually 
rugulose and with numerous pits, Jower surface usually pitted and covered with numerous 
scales like that of the twigs; lateral leaflets (3—)5—7 on each side of rachis, alternate or 
subopposite, terminal ones not folded at base; blades elliptical or occasionally ovate, 7-35 
x 4-12 cm, base rounded or cuneate, slightly asymmetrical, margin recurved, apex 
acuminate-caudate, acumen acute, to 15 mm long; midrib prominent below; lateral veins 9- 
17 on each side of midrib, subprominent below; intercostal venation faint on both surfaces; 
petiolules to 1.5 cm long. Inflorescences 30-50 cm long, to 60 cm wide, densely covered 
with peltate scales similar to those on the twigs. Flowers subglobose, 1.8—1.9 x 1.3-1.8 
mm; calyx usually densely covered with scales like that of the twigs, deeply divided into 5 
rounded lobes; petals 5; staminal tube subglobose, 1—1.3 x 1.1—-1.3 mm, anthers 5, ovoid, 
0.40.6 x 0.4-0.5 mm; ovary 0.1—0.5 x 0.4 mm, locules | (or 2), each containing | ovule, 
stigma ovoid or depressed globose with a central depression at the apex, 0.2-0.5 x 0.3-0.5 
mm. Fruits indehiscent, locules 1 (or 2), each containing 1 seed, subglobose or pear- 
shaped, 2.5—3.5 x 2-2.5 cm, yellow or orange; pericarp woody or thin and brittle; stalk c. 1 
cm long. Seeds c. 2 x 1.6 x 1.5 cm; aril c. 2 mm thick, translucent, green or reddish brown, 
slightly sour. 
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Vernacular names. Sabah—balim (Kadayan), /angsat-langsat (Malay), lantupak (Dusun- 
Kinabatangan). Sarawak—segera (Iban), sigirah (Dyak), kayu ta’an (Murut). 


Distribution. Nicobar Islands, Myanmar, Thailand, Sumatra, Peninsular Malaysia, Borneo 
and the Philippines. Common in Sabah and recorded from Keningau, Kinabatangan, Labuk 
Sugut, Lahad Datu, Ranau, Sandakan, Tambunan and Tawau districts (e.g., SAN 30435, 
SAN 40704, SAN 70949, SAN 88269 and SAN 9091/8) and in Sarawak from Kuching, 
Lawas, Lundu and Miri districts (e.g., S 16006, S 26596, S 31555, S 39223 and S 43995). 
Also occurring in Brunei (e.g., Kirkup DW 639, Kirkup DW 912 and Prance 30694) and 
Kalimantan (e.g., Church et al. 1286, Endert 3149, Kostermans 8891 and Lestari & Arifin 
HL 8). 


Ecology. In forest on sandy, sandy loam or clay soils, at altitudes to 750 m. The aril is eaten 
by monkeys. 


7. Aglaia cucullata (Roxb.) Pellegr. 


(Latin, cucullatus = hooded; the base of terminal leaflet) 
Sect. Amoora 


In Lecomte, Fl. Gen. Indo-Chine, 1 (1911) 771; Anderson op. cit. (1980) 250; Whitmore, Tantra & 
Sutisna op. cit. 221; Pannell op. cit. (1992) 58, op. cit. (1995) 213; PROSEA op. cit. (1995) 43; 
Turner op. cit. 336; Coode et al. (eds.) op. cit. 200; Basionym: Amoora cucullata Roxb. op. cit. 
(1820) 54, Miquel op. cit. (1868) 37, Hiern op. cit. 560, King op. cit. 55, Merrill op. cit. (1921) 321, 
Ridley op. cit. (1922) 399, Masamune op. cit. 373, Backer & Bakhuizen f op. cit. 126. Lectotype 
(Pannell, 1992): Roxburgh ‘1238’, India (BM). Synonyms: Amoora aherniana Merr., Philip. Gov. 
Lab. Bur. Bull. 17 (1904) 24; Aglaia tripetala Merr., J. Str. Br. Roy. As. Soc. 76 (1917) 88, op. cit. 
(1921) 323, Masamune op. cit. 373; Aglaia conduplifolia Elmer, Leafl. Philip. Bot. 9 (1937) 3324. 


Tree to 20 m, to 35 cm diameter, branched. Bark pinkish grey or pale orange-brown, 
sometimes flaking in small brittle or papery scales; inner bark pink, fibrous; latex white. 
Sapwood pale yellowish brown, pink or orange-brown. Twigs slender, longitudinally 
wrinkled, densely covered with pale brown or orange-brown peltate scales which are 
darker in the centre and have a paler, sometimes fimbriate, margin. Leaves imparipinnate, 
to 45 cm long; petioles to 15 cm long; /eaflets subcoriaceous, lower surface rugulose and 
faintly pitted, with a few peltate scales on the midrib and lateral veins like that of the twigs 
and sometimes scattered on the surface in between; lateral leaflets 2 or 3 on each side of 
rachis, subopposite; blades ovate, 4—12.5 x 2.5—4.5 cm, that of terminal leaflets sometimes 
reduced in size to c. 4 x 1.5 cm and folded at the base forming a pocket on the upper 
surface, base rounded, markedly asymmetrical, margin slightly recurved, apex rounded; 
midrib impressed above, prominent below; Jateral veins 8-13 on each side of midrib, 
subprominent and longitudinally wrinkled below, rarely black when dry; intercostal 
venation visible on both surfaces; petiolules to 4 cm long. Inflorescences to 30 cm long, to 
35 cm wide, with a few to numerous scales like that of the twigs. Flowers: males c. 2.2 x 
2.2 mm; females c. 4.5 x 3.5 mm; calyx divided almost halfway into 3 or 4 obtuse lobes, 
outside with a few to numerous white stellate scales; petals 3, c. 2-2.5 x 1.4-2.3 mm; 
staminal tube obovoid, c. 2 x 1.7 mm, anthers 6, c. 1.3 x 0.4 mm with a few simple white 
hairs; ovary 0.3—1 x 0.3—1.2 mm, locules 3, each containing | ovule, stigma ovoid, c. 0.3— 
0.7 x 0.5 mm. Fruits dehiscent, locules (2 or) 3, each containing 0 or | seed, obovoid, c. 9 
x 6 cm, yellow; pericarp leathery, thin, brittle and moulded around the seeds when dry. 
Seeds c. 5 x 3 cm, with a shiny, reddish brown aril. 
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Fig. 2. Aglaia crassinervia. A, leafy twig with male inflorescences; B, longitudinal section of 
male flower; C, twig with female inflorescence; D, longitudinal section of female flower; E, 
infructescence; F, peltate scale. (Afier Pannell, Kew. Bull. Add. Series 16 (1992) 215, f. 58; 
A-B from Pennington 7855, C-D from Mabberley 1703, E-F from Sangkachand 1602.) 
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Distribution. Bangladesh, Thailand, Vietnam, Sumatra, Peninsular Malaysia, Singapore, 
Borneo, the Philippines, Java and New Guinea. In Sabah, known from Kuala Penyu, Labuk 
Sugut, Sandakan and Sipitang districts (e.g., BNB-FD 3042, SAN 34351, SAN 35479, SAN 
35780 and SAN 82466) and in Sarawak from Bintulu, Lawas and Limbang districts (e.g., 
Senada 2013, S 26792, S 33621, S 59069 and S 59510). Also occurring in Brunei (e.g., 
BRUN 5077 and BRUN 5125) and Kalimantan (e.g., Korthals s.n. and Kostermans 9550). 


Ecology. In riverine, tidal estuary, mangrove and nipah swamp and beach forests. Scarce to 
rather common, at altitudes to 20 m. The pouch at the base of the terminal leaflet is 
sometimes occupied by ants. 


8. Aglaia cumingiana Turcz. 
(Hugh Cuming, 1791-1865, English traveller, naturalist and plant collector) 


Sect. Aglaia 


Bull. Soc. Nat. Mosc. 31 (1858) 409; Masamune op. cit. 371; Pannell op. cit. (1992) 291, op. cit. 
(1995) 293; Coode et al. (eds.) op. cit. 200; Beaman & Anderson op. cit. 119. Lectotype (Pannell, 
1992): Cuming 1008, the Philippines, Luzon, Prov. Albay (K; isolectotypes BO, OXF, W). 
Synonyms: Hearnia cumingiana (Turcz.) C.DC. op. cit. (1878) 629; Aglaia tarangisi Elmer op. cit. 
3314. 


Tree to 15 m tall, to 15 cm diameter, branched. Bark greenish grey or greyish brown, hoop- 
marked, with pale lenticels in vertical rows; inner bark pale yellow to pinkish brown; latex 
white, copious. Sapwood white or pale yellow; heartwood reddish brown. Twigs greyish 
green, finely longitudinally wrinkled, with pale lenticels in vertical rows, densely covered 
with small delicate pale brown stellate scales. Leaves imparipinnate, 18-43 cm long; 
petioles 3—12 cm long; /eaflets shiny dark green above, pale green below when fresh, pale 
yellowish green or brownish green below and both surfaces matt when dry, covered with 
very few pale brown scales like that of the twigs on the midrib below, often with numerous 
tiny shiny orange spots below; lateral leaflets 1-4 on each side of rachis, subopposite; 
blades usually elliptical, 7-22 x 2—7.5 cm, base asymmetrical, cuneate, sometimes rounded, 
margin slightly recurved, apex acuminate, acumen obtuse, to 15 mm long; midrib prominent 
below; /ateral veins 7-12 on each side of midrib, subprominent below, black or dark brown 
when dry; intercostal venation subprominent below; petiolules 0.5—1 cm_ long. 
Inflorescences delicate; peduncles, rachis and branches flat, covered with few pale brown 
stellate scales; males 11-31 cm long, 11-28 cm wide; females c. 19 cm long, c. 10 cm 
wide; peduncles to 7 cm long. Flowers subglobose, c. 1 x 1-1.7 mm; calyx divided into 5 
subrotund lobes with fimbriate margins; petals 5; staminal tube dark yellow, cup-shaped, 
0.5-0.7 x 1-1.5 mm, anthers 5, 0.3—-0.4 x 0.3-0.4 mm; ovary 0.1—0.2 x 0.2 mm, locules 2, 
each containing | ovule, stigma ovoid, 0.3-0.4 x 0.2-0.4 mm, with longitudinal ridges. 
Fruits indehiscent, locules 2, each containing 0 or | seed, ellipsoid, 0.9-1 x 0.9-1 cm, 
often asymmetrical when only one seed develops, and the stigma displaced to one side 
during development of the fruit, covered with few stellate scales like that of the twigs or 
without scales; pericarp orange-brown, papery thin and brittle when dry, orange or red 
when ripe and fresh. 


Vernacular name. Sabah—/antupak (Dusun). 
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Distribution. Borneo and the Philippines. In Borneo, known only in Sabah from Beluran, 
Kota Belud, Kudat, Labuk Sugut, Lahad Datu, Ranau, Sandakan and Tenom districts (e.g., 
SAN 23472, SAN 63245, SAN 86718, SAN 93597 and SAN 118289), in Sarawak from Kapit 
and Lundu districts (e.g., S 4731) and in Brunei (e.g., Simpson 2150). 


Ecology. In primary, secondary and gallery forests, and along the seashore, on sandy soil 
and limestone, at altitudes to 1330 m. 


9. Aglaia densisquama Pannell Plate 1B. 
(Latin, densus = dense, squama = scale; the dense indumentum on the leaflet lower surface) 


Sect. Aglaia 


Kew Bull. Add. Ser. 16 (1992) 133, op. cit. (1995) 240. Type: Banyeng & Benang S 25209, Borneo, 
Sarawak, Kuching district, Semengoh FR (holotype FHO; isotype L, SAR). 


Tree to 20 m tall, to 35 cm diameter, branched. Bark smooth with longitudinal cracks; 
without latex. Sapwood pink, becoming darker towards the centre. Twigs grey, 
longitudinally wrinkled, densely covered with dark reddish brown peltate scales 0.3-0.4 
mm diameter with a pale margin. Leaves imparipinnate, to 48 cm long; petioles 8-16 cm 
long; leaflets coriaceous, upper surface pale yellowish green when dry, rugulose and pitted, 
midrib and lateral veins on the upper surface and the entire lower leaflet surface densely 
covered with scales like that of the twigs; lateral leaflets 4 or 5 on each side of rachis, 
alternate or subopposite; blades elliptical or ovate, 7-21 x 4-8 cm, base rounded or 
cuneate, markedly asymmetrical, margin recurved, apex caudate-acuminate, acumen obtuse, 
to 20 mm long; midrib deeply impressed above, subprominent below; lateral veins 7-17 on 
each side of midrib, distinctly impressed above, subprominent below; intercostal venation 
faint or invisible on both surfaces; petiolules to 1.5 cm long. Inflorescences densely 
covered with scales like that of the twigs; males c. 42 cm long, c. 42 cm wide; females c. 28 
cm long, c. 4 cm wide; peduncles 7-11 cm long. Flowers c. 3 x 3-4 mm; calyx thick and 
fleshy, divided into 5 subrotund lobes; petals 5, thick and fleshy, outside with scales like 
that of the twigs; staminal tube 1.5—1.7 x 2.2—2.5, anthers 5, 0.5—0.8 x 0.4—0.5 mm; ovary 
ovoid, c. 0.5—0.8 x 0.6—1 mm, locules 2, each containing | ovule, stigma ovoid, 0.2—0.3 x 
0.3 mm. Fruits indehiscent, locules 2, each containing | seed, narrowly ellipsoid, ovoid or 
obovoid, 5-6 x 1.4—2 cm, with a long narrow beak to 1.5 cm long and a short broad stalk 
to 5 mm long. Aril entire, translucent, white. 


Vernacular name. Sarawak—segera (Iban). 

Distribution. Endemic in Borneo, known only in Sabah from Sandakan district (e.g., SAN 
54302 and SAN 73613) and in Sarawak from Bintulu, Kapit, Kuching and Limbang districts 
(e.g., S 4389, § 27951, S 32523, S 36154, S 43962 and S 46902). 

Ecology. In mixed dipterocarp, mossy lower montane and riverine forests, on alluvial sandy 


soils with some clay or on clayey loam, at altitudes to 1600 m. 


10. Aglaia edulis (Roxb.) Wall. 


(Latin, edulis = edible; the aril surrounding the seed) 


47 


TREE FLORA OF SABAH AND SARAWAK VOL. 6 (2007) 


Sect. Aglaia 


Calc. Gard. Rep. (1840) 26; Hiern op. cit. 556; Pannell op. cit. (1992) 229, op. cit. (1995) 272; 
PROSEA op. cit. (1995) 44; Turner op. cit. 336; Beaman & Anderson op. cit. 120. Basionym: Milnea 
edulis Roxb., Hort. Beng. (1814) 18, nom. nud., Fl. Ind., ed. Carey & Wallich 2 (1824) 430. 
Lectotype (Pannell, 1992): Wall. Cat. 1279 C, India, Silhet (K-W). Synonyms: Aglaia acida Koord. 
& Valeton, Meded ‘S Lands Plant. 16 (1896) 143, Backer & Bakhuizen f op. cit. 128; Aglaia 
minahassae Koord., Meded. ‘S Lands Plant. 19 (1898) 382, 635; Aglaia curranii Merr., Philip. J. Sci., 
Bot. 7 (1912) 276; Aglaia diffusa Merr. op. cit. (1912) 277; Aglaia samarensis Merr. op. cit. (1916) 
186; Aglaia motleyana Stapf, Bull. Misc. Inform. Kew (1930) 368, Whitmore, Tantra & Sutisna op. 
cit. (1990) 223. 


Tree, 10-30 m tall, to 50 cm diameter, branched; buttresses to 1.75 m tall, to 50 cm out, to 
15 cm thick. Bark pale brown, greyish brown, purplish brown, reddish brown or dark 
green; inner bark brown, reddish grey or yellow; latex white. Sapwood white, pink or 
yellow. Twigs greyish brown, longitudinally wrinkled, densely covered with reddish brown, 
pale brown or orange-brown stellate hairs and scales or peltate scales with irregular or 
fimbriate margins. Leaves imparipinnate, to 44 cm long; petioles 3.5—9 cm long; /eaflets 
often pale yellowish brown when dry, covered with few to numerous hairs or scales like that 
of the twigs on the midrib below and occasionally also on the rest of lower leaflet surface, 
sometimes with numerous reddish brown pits on both surfaces; lateral leaflets 2—4 (or rarely 
5) on each side of rachis, subopposite or alternate, terminal ones not folded at the base, 
basal ones only slightly smaller than the rest; blades usually elliptical, sometimes ovate or 
obovate, 5.5—25 x 4-11 cm, base slightly asymmetrical, rounded or cuneate, margin planar, 
apex acuminate, acumen obtuse, to 15 mm long; midrib prominent below; lateral veins 9-15 
on each side of midrib, subprominent below, sometimes with shorter veins in between; 
intercostal venation subprominent or faint but visible below; petiolules 0.5—1.2(—2) cm 
long. Inflorescences axillary or occasionally borne on older branches, densely covered with 
hairs and scales like that of the twigs; males to 38 cm long, to 32 cm wide; females c. 5 cm 
long, c. 4 cm wide; peduncles 0.5—5 cm long. Flowers 1.4—1.8  1.4-2.6 mm; calyx divided 
into 5 rounded lobes with ciliate margins, outside with few to dense cover of scales like that 
of the twigs; petals 5; staminal tube 0.7—1.3 x 1.2—2.6 mm, anthers 5, ovoid, to 0.6 x 0.5 
mm; ovary c. 0.4 x 0.3-0.7 mm, stigma depressed globose with a central depression or 
ovoid, 0.2—0.3 x 0.3-0.8 mm. Fruits indehiscent, locules 3, each containing 0 or | seed, 
subglobose with an apical depression or obovoid, 3.2—5 x 3.1—4.2 cm, with 3 longitudinal 
ridges running from base to apex, dull orange or brown or yellow when ripe; pericarp 3-6 
mm thick, woody or granular, often with numerous warts, outside densely covered with 
small pale brown or nearly white peltate scales, inside rugulose, sometimes with white 
latex. Seeds pale brown, 14—20 x 10-19 x 5—9 mm; aril complete, sour, juicy, translucent, 
white or orange-brown, to 2 mm thick. 





Vernacular names. Sabah—/antupak (Dusun-Kinabatangan). Sarawak—segera (Iban). 


Distribution. India, Bhutan, Nicobar Islands, Myanmar, China, Vietnam, Cambodia, 
Thailand, Sumatra, Peninsular Malaysia, Java, Nusa Tenggara (Bali and Lombok), Borneo, 
the Philippines, Sulawesi and Maluku. In Borneo, recorded only in Sabah from Keningau, 
Kinabatangan, Labuk Sugut, Ranau, Sandakan, Tambunan and Tawau districts (e.g., SAN 
33164, SAN 40701, SAN 77775, SAN 82938 and SAN 92160), in Sarawak from Bau, Kapit, 
Kuching, Miri and Song districts (e.g., Haegens et al. 420, Mabberley 1638, S 32672, S 
65018 and S 76937) and in Kalimantan (e.g., Burley et al. 3138, Endert 2515, Jarvie & 
Ruskandi 6077, Mahyar et al. 3541 and Sidiyasa PBU 622). 
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Ecology. In forests on sandy soils, on banks of streams and ridge-tops, at altitudes to 700 
m. 


11. Aglaia elaeagnoidea (A.Juss.) Benth. 
(Greek, elaeagnoides = resembling Elaeagnus, a genus of shrubs with indumentum 
comprising shiny scales) 


Sect. Aglaia 


Fl. Austral. 1 (1863) 383; Koorders & Valeton op. cit. (1913) ¢. 154; Backer & Bakhuizen f op. cit. 
128; Whitmore, Tantra & Sutisna op. cit. 221; Pannell op. cit. (1992) 143, op. cit. (1995) 243; 
PROSEA op. cit. (1995) 44; Turner op. cit. 336; Basionym: Nemedra elaeagnoidea A.Juss. op. cit. 
239. Lectotype (Mabberley in Fl. Nouv.-Calédon. Dépend. 15 (1988) 75): Baudin s.n., Australia (P; 
isolectotypes BM, G, K). Synonyms: Aglaia canariifolia Koord. op. cit. 380, 633; Aglaia parvifolia 
Merr., Philip. Gov. Lab. Bur. Bull. 29 (1905) 21; Aglaia elaeagnoidea (A. Juss.) Benth. var. pallens 
Merr., Philip. J. Sci. 3 (1908) 413; Aglaia pallens (Merr.) Merr., Philip. J. Sci., Bot. 13 (1918) 297; 
Aglaia cupreolepidota Merr., Philip. J. Sci., Bot. 20 (1922) 393. 


Small tree or shrub, 5—10(—20) m tall, 15—25 cm diameter, branched; sometimes with small 
buttresses. Bark brown, greyish brown or yellowish grey, with lenticels and narrow vertical 
fissures, flaking in thin, irregular, stiff scroll-like scales; inner bark pink or reddish brown. 
Sapwood yellow; heartwood red. Twigs slender, grey or pale brown, densely covered with 
very pale brown or pale orange-brown peltate scales with entire or short-fimbriate margins 
and dark central spot. Leaves imparipinnate, 6-29 cm long; petioles 2.5—-10.5 cm long; 
leaflets subcoriaceous, reddish brown when dry, upper surface shiny, /ower surface densely 
covered with scales like that of the twigs on the midrib and sparsely so elsewhere, with 
numerous faint or conspicuous pits on both surfaces; lateral leaflets 1-3 on each side of 
rachis, subopposite, terminal ones not folded at the base; blades elliptical, sometimes 
obovate, 2—13(—16) x 1-6.5 cm, base cuneate, slightly asymmetrical, margin planar, apex 
rounded or acuminate, acumen obtuse, 2—5(—20) mm long; midrib prominent below; lateral 
veins 5—11 on each side of midrib, subprominent on both surfaces; intercostal venation 
subprominent on both surfaces; petiolules 0.5—2 cm long. Inflorescences densely covered 
with peltate scales like that of the twigs or dark reddish brown in colour; males (3—)9-34 
cm long, (1-)2.5—-25 cm wide; females to 12.5 cm long and to 10 cm wide. Flowers 
subglobose or depressed globose, to 2 x 2 mm; calyx shallowly divided into 5 broadly ovate 
obtuse lobes, outside densely covered with scales like that of the twigs; petals usually 5, 
outside with scales; staminal tube depressed globose or ovoid, c. 1 x 1—-1.4 mm, anthers 5, 
broadly ovoid, 0.4-0.5 x 0.3-0.4 mm; ovary subglobose, 0.2-0.3 x 0.5 mm, densely 
covered with stellate scales, locules 2, each containing | or 2 ovules, stigma ovoid with two 
small apical lobes, 0.2—0.3 x 0.3-0.4 mm. Fruits indehiscent, locules 2, each with 0 or 1 
seed, subglobose, ellipsoid or obovoid, 1.1-2.5 x 1.3-1.5 cm, orange, brown or red; 
pericarp thin, soft. Seeds c. 10 x 6 x 3 mm, usually completely covered with a thin, white, 
gelatinous, sweet aril. 


Vernacular name. Sabah—/engud-lengud (Dusun and Lumundau). 
Distribution. India, Sri Lanka, Taiwan, Vietnam, Cambodia, Thailand, Sumatra, Peninsular 
Malaysia, Borneo, Java, Bali, Sulawesi, the Philippines, Maluku, New Guinea, Australia, 


Vanuatu, New Caledonia and Samoa. In Borneo, known only in Sabah from Lahad Datu, 
Sandakan and Tambunan districts and Sipadan Island (e.g., Symington FD FMS 35357, SAN 
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Krseuamy aihiree. 


Fig. 3. Aglaia elliptica, subsp. elliptica (A-F), subsp. clementis (G—N); A. lancifolia (O-U). ~ 
A, leafy twig with male inflorescence; B, detail of midrib and lateral vein on the lower Icaflet 
surface showing indumentum; C, stellate hair; D, longitudinal section of male flower; E, 
longitudinal section of female flower; F, part of infructescence; G, leaflet; H, detail of midrib 
and lateral vein on the lower leatiet surface showing indumentum; I stellate hair; J, fruit; K, 
inside of fruit showing the seeds; L, seed with aril; M, aril; N, seed without aril; O, large 
leaflet; P, detail of midrib and lateral vein on the Jower leaflet surface showing indumentum; 
Q, stellate hair; R, small leaflet; S, stellate scale; T, longitudinal section of male flower; U, 
infructescence. (A—D from Pennington 7890, E from Pannell 1242, F from Pennington 8005, 
G-N from Pennington 7922, O-Q from Pennington 7998, R-S from SAN 78181, T from SAN 
78297, U from S 27297.) 
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40497, SAN 122346 and Wong WKM 2479), in Sarawak from Miri district (e.g., S 16032 
and S 31977) and in Kalimantan (e.g., Kessler PK 2283). 


Ecology. Mainly found in coastal areas, including on rocky shores and sandy beach forest, 
sometimes inland including on limestone cliffs, at altitudes to 300 m. 


12. Aglaia elliptica Blume Fig. 3A-N. 
(Latin, ellipticus = elliptical, widest in the middle and tapering at both ends; the shape of 
leaflets) 


Sect. Aglaia 


Bijdr. Fl. Ned. Ind. (1825) 171; Miquel op. cit. (1868) 50; Koorders & Valeton op. cit. (1913) ¢. 15; 
Backer & Bakhuizen f op. cit. 126; Anderson op. cit. (1980) 248; Pannell op. cit. (1989) 214, op. cit. 
(1992) 275, op. cit. (1995) 288; Whitmore, Tantra & Sutisna op. cit. 221; PROSEA op. cit. (1995) 45; 
Turner op. cit. 336; Coode et al. (eds.) op. cit. 200; Beaman & Anderson op. cit. 120. Lectotype (here 
designated): Blume s.n. (1367), Java, Mt. Parang, Tjianjur (L [Acc. No. 908133141]). Synonyms: 
Hearnia elliptica (Blume) C.DC. op. cit. (1878) 628; H. villosa C.DC. op. cit. (1878) 632; ?Aglaia 
harmsiana J.Perkins, Notizbl. Kénig Bot. Gart. & Mus. Berlin 32 (1903) 78; Aglaia clementis Merr. 
op. cit. (1918) 76; Aglaia moultonii Merr. op. cit. (1918) 78; Aglaia villosa (C.DC.) Merr. op. cit. 
(1921) 323; Aglaia baramensis Mert. op. cit. (1922) 317; Aglaia havilandii Ridl., Bull. Misc. Inform. 
Kew (1930) 367; Aglaia tembelingensis M.R. Henders., Gard. Bull. Str. Settl. 7 (1933) 94. (For 
further synonyms cf: Pannell op. cit. 1992 & op. cit. 1995.) 


Tree, 20-40 m tall, to 50 cm diameter, branched; bole sometimes fluted throughout; L- 
shaped buttresses to 60 cm tall. Bark greenish brown, greyish green, grey, pale yellow or 
brown, smooth with shallow pits; inner bark reddish pink or green; latex white. Sapwood 
pale yellow or pale brown; heartwood deep pink. Twigs slender, grey, densely covered with 
reddish brown, pale orange-brown or yellowish brown stellate hairs or scales, sometimes 
with pale brown or reddish brown peltate scales with fimbriate margins. Leaves 
imparipinnate, 15—65 cm long; petioles 3—10 cm long; leaflets dull when dry, lower surface 
densely covered with hairs or scales like that of the twigs on the midrib and sometimes on 
the lateral veins, sparsely so on the rest of that surface, not prominently pitted; lateral 
leaflets (rarely 2) 3—6 on each side of rachis, subopposite or almost alternate, basal ones 
only slightly smaller than the rest; blades elliptical or oblanceolate-oblong, or sometimes 
narrowly lanceolate, 5—25(—33) =x 1-10.5 cm, base cuneate or rounded, asymmetrical, 
margin planar or recurved, often undulate, apex acuminate-caudate, acumen obtuse, 2—20 
mm long; midrib prominent below; lateral veins 6—19 on each side of midrib, subprominent 
below; intercostal venation inconspicuous; petiolules 0.4—2.4 cm long. Inflorescences 
densely covered with hairs or scales like that of the twigs; peduncles 1-10 cm long; males 
23-50 cm long, 14-60 cm wide, bearing up to 6,000 flowers; females 13—37 cm long, 5—14 
cm wide, bearing fewer flowers than males. Flowers depressed globose, 1—2.2 x 1—2.5 mm; 
calyx deeply divided into 5 broadly ovate or elliptical, obtuse lobes, outside densely 
covered with brown stellate scales; petals usually 5; staminal tube shallowly cup-shaped, 
0.2—-0.6 x 1 mm, anthers 5, 0.3—0.5 x 0.3-0.4 mm; ovary subglobose, densely covered with 
stellate scales, locules 2, stigma ovoid or depressed globose, 0.2—0.3 x 0.1—-0.3 mm, with 
two small apical lobes or a central depression. Fruits indehiscent, locules 1 or 2 (or 3), 
obovoid or ellipsoid, 1.5-3.4(-5) x 1.5—2.7(-4.8) cm, pink or orange when mature; 
pericarp 1—3(—12) mm thick, with a longitudinal ridge around it, along which the fruit 
opens under pressure. 


51 


TREE FLORA OF SABAH AND SARAWAK VOL. 6 (2007) 


Seeds | or 2, to 2.8 x 1.8 x 1.1 cm; aril 1-3 mm thick, sometimes not quite complete on the 
antiraphe side, pinkish orange, translucent, sweet or acidic tasting. 


Vernacular names. Sabah—/ambunau (Orang Sungei), Jangsat gajah (Malay), langsat- 
langsat (Malay), langsat munyit (Malay), /antupak (Dusun Kinabatangan), lantupak jambu 
(preferred name). Sarawak—bunyak (Iban), bunyau (Punan), buyau (Punan), segera (Iban), 
segera ayer (Iban). 


Distribution. Myanmar, Thailand, Sumatra, Peninsular Malaysia, Borneo, Java, Nusa 
Tenggara (Bali and Flores), Sulawesi and the Philippines. 


Uses. In various parts of its range, the wood is used for furniture, general construction and 
agricultural implements. Bathing in water boiled with the bark is used against tumours, 
whereas leaves are applied to wounds. 


Notes. In Sabah and Sarawak, two subspecies are recognised, viz. subsp. elliptica and 
subsp. clementis. Aglaia lancifolia, previously treated as a synonym of this species by 
Pannell (op. cit. 1992 & op. cit. 1995), is now recognised as a distinct species, endemic in 
Borneo. 


Key to subspecies 


Fruits to 3.4 x 2.7 cm when ripe; pericarp c. 3 mm thick................... 
subsp. elliptica Fig. 3A-F. 
Synonyms: Hearnia elliptica (Blume) C.DC. op. cit. (1878) 628; H. villosa C.DC. op. cit. (1878) 
632, Merrill op. cit. (1921) 323, Masamune op. cit. 373, Anderson op. cit. (1980) 249, Whitmore, 
Tantra & Sutisna op. cit. 225; ?Aglaia harmsiana J.Perkins op. cit. 78, Anderson op. cit. (1980) 
248, Whitmore, Tantra & Sutisna op. cit. 222, Beaman & Anderson op. cit. 120; ?Aglaia 
moultonii Merr. op. cit. (1918) 78, op. cit. (1921) 322, Masamune op. cit. 372; Aglaia villosa 
(C.DC.) Merr. op. cit. (1921) 323; Aglaia baramensis Merr. op. cit. (1922) 317; Aglaia 
havilandii Ridl. op. cit. (1930) 367, Anderson op. cit. (1980) 248. (For further synonyms, cf: 
Pannell op. cit. 1992 & op. cit. 1995.) 
Lateral leaflets (2 or)3—6 on each side of rachis; blades elliptical or oblanceolate- 
oblong, 5—25(—33) x 1.5—10.5 cm, less than 5 times longer than wide. Fruits 1.5—3.4 x 
1.52.7 cm; pericarp c. 3 mm thick. 
Distribution as the species. Common in Sabah and Sarawak; in Sabah, recorded from 
Keningau, Kinabatangan, Labuk Sugut, Lahat Datu, Ranau, Sandakan, Semporna, 
Sipitang, Tawau and Tenom districts (e.g., SAN 24024, SAN 30004, SAN 41639, SAN 
64310 and SAN 83280) and in Sarawak from Belaga, Bintulu, Kapit, Lawas, Lubok 
Antu, Lundu, Marudi, Miri, Serian, Simunjan and Tatau districts (e.g., S 33257, S 
36761, S 37885, S 40642 and S 44648). Also occurring in Kalimantan (e.g., Burley et 
al. 2497, Church et al. 504, Church et al. 5497, Kessler B1428 and Mahyar et al. 1328) 
but not yet recorded from Brunei. 
Common in riverine forest and periodically flooded lowland and hill forest, at altitudes 
to 1500 m, on igneous-derived, sandy, clay, loam, and basalt-derived soils. Sometimes 
rooting below the flood level. 

Fruits to 5 x 4.8 cm when ripe; pericarp to 1.2 cm thick, otherwise indistinguishable from 

SUDS Pella sx cot, daiscdnss ta eo Le as wc wh ele dare awe oe ee wee 
subsp. clementis (Merr.) Pannell Fig. 3G-N. 
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(Mary S. Clemens, died in 1968, prolific plant collector in Borneo, Papua New Guinea 
and the Philippines) 

Kew Bull. 59 (2004) 89. Basionym: Aglaia clementis Merr. op. cit. (1918) 76, op. cit. (1921) 
322, Masamune op. cit. 372, Beaman & Anderson op. cit. 120. Lectotype (Pannell, 1992): M.S. 
Clemens 10484, Borneo, Sabah, Mt. Kinabalu, Minitindok Gorge (PNH?; isolectotypes A, BM, 
UC). 

Leaflets to 40 x 18 cm, either coriaceous and recurved at the margin, or like the typical 
subspecies, sometimes with numerous reddish brown pits on the lower surface. Fruits 
to 5 x 4.8 cm, obovoid with an apical depression and longitudinal depressions between 
the seeds; locules 2 (or 3); pericarp to 1.2 cm thick. Seeds 2. 

Borneo and Sulawesi. In Sabah, known from Kota Belud, Lahad Datu, Ranau, 
Sandakan and Tawau districts (e.g., SAN 18822, SAN 24752, SAN 30651, SAN 59235 
and SAN 85098) and in Sarawak from Bau, Simunjan and Serian districts (e.g., S 
28095, S 30853, S 37550, S 45286 and S 45599). Also known from Kalimantan (e.g., 
Argent et al. 93160 and Zainal & Arbainsyah AA 1794) but not yet recorded from 
Brunei. 

In lowland forests, including on limestone, on well-drained sandy soil, at altitudes to 
250 m. 


13. Aglaia erythrosperma Pannell Fig. 4A—D. 


(Greek, erythros = red, sperma = seed; the seed is completely covered with a red aril) 
Sect. Amoora 


Kew Bull. Add. Ser. 16 (1992) 76, op. cit. (1995) 219, PROSEA op. cit. (1995) 45; Turner op. cit. 
336. Type: Pannell 1175, Peninsular Malaysia, Negri Sembilan, Pasoh FR (holotype FHO). 
Synonyms: Aglaia sp. 2, Pannell op. cit. (1989) 228; Aglaia sp. 2/B, Whitmore, Tantra & Sutisna op. 
cit. 226. 


Tree to 20 m tall, to 30 cm diameter, branched; L-shaped buttresses to 70 cm out. Bark pale 
yellow or white, smooth, slightly flaky; inner bark pinkish brown, red or green; latex white. 
Sapwood pink or pinkish brown, with watery greenish brown exudate. Twigs stout, densely 
covered with brown stellate scales. Leaves imparipinnate, to 60 cm long; petioles to 25 cm 
long; leaflets coriaceous, surface smooth or slightly rugulose, greenish brown, upper 
surface shiny, lower surface dull, covered with few to numerous pale brown stellate scales 
like that of the twigs on the midrib and lateral veins and sparsely so on the surface in 
between; lateral leaflets 3-5 on each side of rachis, opposite, subopposite, or sometimes 
alternate; blades elliptical, 7-18 x 4.5—7.5 cm (that of immature plant to 40 x 12 cm), base 
rounded, sometimes cuneate, asymmetrical, margin slightly recurved, apex short-acuminate, 
acumen acute, to 5 mm long; midrib raised and longitudinally ridged and wavy below; 
lateral veins 9-14 on each side of midrib, raised and longitudinally ridged below, of the 
same colour as the rest of leaflet; intercostal venation inconspicuous; petiolules 2-3 cm 
long. Inflorescences to 20 cm long, densely covered with stellate scales like that of the 
twigs. Flowers c. 5.5 x 4-5 mm; calyx divided up to halfway into 3 broad, obtuse lobes, 
outside densely covered with stellate scales; corolla 4.3-5 x 4 mm, divided almost to the 
base into 3 lobes, outside covered with a few to dense pale orange-brown stellate scales; 
staminal tube obovoid, 4—4.2 x 2.8-3.4 mm, anthers 7, ellipsoid, 2—2.1 =x 0.5—0.7 mm; 
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ovary depressed globose with 3 lobes, c. 0.3 x 1.1 mm, densely covered with stellate scales, 
locules 3, each containing 1 ovule, stigma ovoid, 0.6—0.8 x 0.7—1 mm, with 6 longitudinal 
lobes. Fruits subglobose, to 10 cm diameter, deep reddish brown, outside densely covered 
with reddish brown stellate hairs, Jocules 3, each containing | seed, dehiscing into 3 lobes 
when ripe; pericarp to 1.5 cm thick, toner pericarp white, innermost layer in each locule a 
detachable membrane surrounding the seed. Seeds to 5 x 3.5 x 2 cm, completely 
surrounded by a bright shiny orange-red aril, which is easily detached from the rest of the 
seed; testa shiny chestnut-brown. 


Vernacular names. Sarawak—bunya (Iban), segera (Iban). 


Distribution. Thailand, Sumatra, Peninsular Malaysia and Borneo. In Sabah, recorded from 
Sipitang district (e.g., SAN 16752) and in Sarawak from Bintulu, Kuching and Miri districts 
(e.g., S 2253, S 18067, S 37168, S 38973 and S 39120). Also occurring in Kalimantan (e.g., 
Kostermans 6116 and Kostermans 9557) but not yet recorded from Brunei. 


Ecology. In mixed dipterocarp and kerangas forests, at altitudes to 400 m. The Black 
Hornbill, Anthracoceros malayanus, feeds on the seeds and regurgitates them with the aril 
removed. 


14. Aglaia exstipulata (Griff.) W.Theob. 
(Latin, exstipulatus = without stipules; originally placed in the Sapindaceae where most 
species have stipules) 


Sect. Aglaia 


In F. Mason, Burmah 3rd edition, 2 (1883) 583; Pannell op. cit. (1989) 215, op. cit. (1992) 320, op. 
cit. (1995) 303; Whitmore, Tantra & Sutisna op. cit. 222; PROSEA op. cit. (1995) 45; Turner op. cit. 
336; Coode et al. (eds.) op. cit. 201; Beaman & Anderson op. cit. 120. Basionym: Euphoria 
(‘Euphora’) exstipulata (‘exstipulatis’) Griff., Not. Pl. As. 4 (1854) 547. Lectotype (Pannell, 1992): 
Griffith 985 (= Kew Distr. 1040), Myanmar, Mergui (K). Synonyms: Aglaia minutiflora Bedd. var. 
griffithii Hiern op. cit. 557; Aglaia griffithii (Hiern) Kurz, J. As. Soc. Beng. 44 (1875) 146, King op. 
cit. 75, Ridley op. cit. (1922) 409, Anderson op. cit. (1980) 248. 


Distribution. Myanmar, Thailand, Vietnam, Peninsular Malaysia, Singapore and Borneo. 


Notes. Two subspecies are recognised, viz. subsp. exstipultata and subsp. brunneostellata. 
The former does not occur in Borneo; the latter is endemic in Borneo and differs from the 
former in its fewer leaflets which have a smaller length/breadth ratio and are covered with 
compact stellate hairs distributed evenly on the lower surface so that they are visible to the 
naked eye as brown dots. 


subsp. brunneostellata Pannell 
(Latin, brunneus = brown, stellatus = stellate; the indumentum) 


Kew Bull. 59 (2004) 89; Beaman & Anderson op. cit. 120. Type: E. Wright S 23972, Borneo, 
Sarawak, Kapit district, Bt. Raya (holotype FHO; isotypes KEP, SAN, SAR). 


Tree to 15 m tall, to 22 cm diameter, branched. Bark smooth, brownish yellow or greyish 
brown; inner bark pale yellowish brown; latex white. Sapwood pale yellowish brown. 
Twigs slender, brown, densely covered with reddish brown stellate hairs. Leaves 
imparipinnate, to 60 cm long; petioles to 11 cm long; leaflets without or with numerous pits 
on both surfaces, upper surface with hairs like that of the twigs on the impressed midrib, 
lower surface densely covered with reddish brown stellate hairs (with arms of adjacent hairs 
not overlapping) on the midrib, numerous on the rest of the surface, interspersed with smaller, 
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Fig. 4. Aglaia erythrosperma (A-D); A. rubiginosa (E-G). A, leaf apex and Icaflet, B, stellate 
scale; C, part of female inflorescence; D, fruit; E, leafy twig with male inflorescence; F, stellate 
scales; G, longitudinal section of male flower. (After Pannell, TFM 4 (1989) 224, f. 3; A-D from 
Pannell 1175, E-F from KEP 74115, G from SFN 27277.) 
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paler reddish brown or orange-brown, fewer-rayed stellate hairs; lateral leaflets 3-5 on 
each side of rachis, subopposite; blades oblong or narrowly elliptical, 4.5—10.5 x 2.5—6 cm, 
base rounded or cuneate, asymmetrical, margin slightly wavy, apex acuminate or caudate, 
acumen acute or obtuse, to 15 mm long; midrib impressed above, prominent below; lateral 
veins 7-12 on each side of midrib, impressed above, subprominent below; intercostal 
venation prominent below; petiolules 1-2 cm long. Inflorescences densely covered with 
reddish brown stellate hairs like that of on the twigs; males to 40 cm long and wide; females 
smaller and less-branched. Flowers c. 0.9 x 0.8 mm (males) or c. 2 x 1.7 mm (females); 
calyx divided almost to the base into 5 rotund, obtuse lobes, outside with numerous to 
densely covered with reddish brown stellate hairs; petals 5; staminal tube 0.4—0.9 x 0.7 mm, 
anthers 5, 0.2-0.3 x 0.2 mm; ovary depressed globose, 0.1—0.2 x 0.3-0.6 mm, stigma 
depressed globose, 0.1—0.2 x 0.2-0.3 mm. Fruits indehiscent, locules 2, each containing 1| 
seed, subglobose, /.2—1.7 x 0.8—1.7 cm, densely hairy. Seeds surrounded by a white edible 
aril. 


Distribution. Borneo and the Philippines (Palawan, known from one collection, Stone et al. 
282). In Sabah, known from Kota Merudu, Labuk Sugut, Lahad Datu, Ranau, Tambunan 
and Tenom districts (e.g., Pennington 7940, SAN 67586, SAN 85025, SAN 118919 and SAN 
133699) and in Sarawak from Bau, Kapit, Limbang, Lundu and Marudi districts (e.g., S 
35481, S 36392, S 46376, S 47696, S 47845 and S 74113). Also occurring in Brunei (e.g., 
Wong WKM 1529) and Kalimantan (e.g., Burley et al. 2400, Church et al. 759, Church et 
al. 796, Mahyar 3099 and Tuke P9 469). 


Ecology. In mixed dipterocarp and kerangas forests on sandy clay soil, at altitudes to 740 
m. 


15. Aglaia forbesii King Plate 2C. 
(Henry Ogg Forbes, 1851-1932, Scottish botanist and ethnologist) 


Sect. Aglaia 


J. As. Soc. Beng. 64, 1 (1895) 68; Ridley op. cit. (1922) 406; Anderson op. cit. (1980) 248; Pannell 
op. cit. (1989) 215, op. cit. (1992) 207, op. cit. (1995) 265; Whitmore, Tantra & Sutisna op. cit. 222; 
PROSEA op. cit. (1995) 46 Turner op. cit. 337; Coode et al. (eds.) op. cit. 201. Syntypes: King’s 
collectors 10787, Peninsular Malaysia, Perak, Ulu Kali (BM, G, K, L); King's collector 4762, 
Peninsular Malaysia, Perak, Larut (BM, CGE, G); Curtis 1631, Perak, Pangkor, Sg. Bruas (SING); 
Wray Jr. 3265, Perak, Larut (SING); Forbes 3179, Sumatra, Mt. Napalhitju (BM, K, L). Synonym: 
Aglaia humilis King op. cit. 69, Ridley op. cit. (1922) 407, Pannell op. cit. (1989) 218. 


Tree to 20 m tall, to 20 cm diameter, branched; buttresses (if present) to 1.2 m high. Bark 
brown, pale brown, greenish grey or yellow; inner bark brown, greyish brown, orange- 
brown or reddish brown; latex white. Sapwood pale yellow, pale brown or pale pink. Twigs 
slender, greenish brown or brown, smooth or longitudinally wavy ridged, densely covered 
with dark brown, reddish brown or greyish brown stellate scales or hairs. Leaves 
imparipinnate, to 100 cm long; petioles to 35 cm long; leaflets subcoriaceous to coriaceous, 
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blackish green when dry, both surfaces prominently pitted, lower surface with a few to 
numerous reddish brown or greyish brown stellate hairs (with arms of adjacent hairs 
overlapping; hairs without central rachis) or scales on the midrib, lateral veins and 
occasionally on the surface in between; lateral leaflets 5—6(—9) on each side of rachis, 
alternate or sometimes subopposite, basal ones only slightly smaller than the rest; blades 
elliptical, oblong or ovate, 8.5-21 x 3.5—9 cm, base rounded or cuneate, asymmetrical, 
margin strongly recurved, apex acuminate, acumen acute or cuneate, to 12 mm long; midrib 
slightly impressed above, prominent below, often almost black when dry; lateral veins 12— 
24 on each side of midrib, slightly impressed above, subprominent below, nearly black 
when dry; intercostal venation barely visible; petiolules 1.5—2 cm long. Inflorescences to 
35 cm long and 25 cm wide, densely covered with pale brown or reddish brown stellate 
scales or hairs. Flowers 1.5—3 x 1.5-—2.5 mm; calyx lobes 5 or rarely 6, outside densely 
covered with stellate scales or hairs; petals 5 or rarely 6; staminal tube obovoid, 1—2.2 x 1- 
1.8 mm, anthers 5, 0.6—0.8 x 0.3-0.5 mm; ovary subglobose, 0.2—0.6 x 0.3—1.2 mm, locules 
2, each with | ovule, stigma ovoid, 0.2—0.6 x 0.2-0.5 mm, black and shiny, with two small 
apical lobes. Fruits indehiscent, locules 2, each containing 0 or 1 seed, ellipsoid or 
subglobose, to 4 <x 3.8 cm, sometimes with a small beak at the apex and sometimes 
narrowed at the base into a short stalk to 4 mm long, sometimes with a longitudinal ridge 
around it; pericarp to 4 mm thick, soft, fibrous and flexible, white, yellow, orange, grey or 
greenish grey, sometimes longitudinally wrinkled when dry, outside densely covered with 
white or yellowish grey stellate scales or peltate scales with fimbriate margins, inside shiny, 
with white latex. Seeds 1.5—3 x 2-2.2 x 1.5 cm; aril completely covering the seed, 
translucent, gelatinous, yellow or pink, to 3 mm thick, sweet-sour or with a flavour like that 
of langsat. 


Vernacular names. Sabah—langsat burung (Malay), lantupak (Dusun Kinabatangan). 
Sarawak—segera (Iban), su/oh (Selakau/Melanau). 


Distribution. Myanmar, Thailand, Sumatra, Peninsular Malaysia and Borneo. In Sabah, 
recorded from Keningau, Kinabatangan, Labuk Sugut, Sandakan, Sipitang and Tenom 
districts (e.g., SAN 13266, SAN 26893, SAN 73181, SAN 97645 and SAN 132941) and in 
Sarawak from Belaga, Kapit, Kuching, Lawas and Limbang districts (e.g., Mabberley 1617, 
S 12288, S 27909, S 38741 and S 47590). Also known from Brunei (e.g., Dransfield JD 
7264 and KEP 30405) and Kalimantan (e.g., Church et al. 1364, Kessler et al. B 336, 
Mabberley 1598, Wilkie 9514 and Wilkie 93343). 


Ecology. In forest along rivers, on sandy, clay or sandy loam soils, at altitudes to 950 m. 


16. Aglaia foveolata Pannell 
(Latin, foveolatus = minutely pitted; the leaflet surfaces) 


Sect. Aglaia 

Kew Bull. Add. Ser. 16 (1992) 211, op. cit. (1995) 266; PROSEA op. cit. (1995) 46. Turner op. cit. 
337; Coode et al. (eds.) 201. Type: Kochummen FRI 2112, Peninsular Malaysia, Terengganu, 
Jerangau FR (holotype K; isotype KEP). Synonyms: Ag/aia sp. 7, Pannell op. cit. (1989) 230; Aglaia 
sp. 8/L, Whitmore, Tantra & Sutisna op. cit. 226. 


Tree, 20-25 m tall, to 70 cm diameter, branched; buttresses to 75 cm tall, to 30 cm out. 
Bark smooth, reddish brown or greyish brown, with shallow longitudinal fissures; inner 
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bark pale brown or reddish brown; latex white. Sapwood yellowish brown; heartwood 
brown or reddish brown. Twigs slender, densely covered with reddish brown stellate hairs 
or scales near the apex. Leaves imparipinnate, to 42 cm long; petioles to 8 cm long; leaflets 
yellowish green or brown when dry, with numerous pits on both surfaces, upper surface 
usually dull, lower surface rugulose; scales or hairs like that of twigs few or dense on the 
midrib on both surfaces and absent to numerous on the rest of the lower surface; lateral 
leaflets (5—)6—8(—13) on each side of rachis, subopposite, basal ones only slightly smaller 
than the rest; blades elliptical, oblong or lanceolate, 5—13.5 x 1.3-4.5 cm, base 
asymmetrical, cuneate or rounded, margin recurved, apex acuminate-caudate, acumen 
obtuse, to 15 mm long; midrib prominent below; Jateral veins 9—15(—24) on each side of 
midrib, sometimes with shorter veins in between, subprominent below; intercostal venation 
sometimes subprominent or faint but visible below; petiolules to 0.8 cm _ long. 
Inflorescences densely covered with reddish brown indumentum like that on the twigs, to 
22 cm long and wide. Flowers c. 2 x 1.5—2 mm; calyx deeply divided into 5 ovate, obtuse 
lobes, outside with a few to dense cover of stellate hairs or scales; petals 5; staminal tube 1— 
1.5 x 1-1.5 mm, anthers 5, ellipsoid, 0.6—0.8 <x 0.4 mm; ovary subglobose or depressed 
globose, c. 0.4 x 0.9 mm, stigma narrowly ovoid or ellipsoid with longitudinal ridges, 
subglobose or with two lobes at apex, c. 0.5—0.3 mm. Fruits indehiscent, locules 1 or rarely 
2, each containing | seed, subglobose or broadly ellipsoid, to 2.5 cm long, purple, brown, 
orange or yellow, densely covered with stellate hairs or scales. Aril translucent, sweet. 


Vernacular name. Sarawak—segera (Iban). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah, known from Labuk 
Sugut and Sandakan districts (e.g., SAN 27188, SAN 50688, SAN 82053, SAN 83601 and 
SAN 92188) and in Sarawak from Bintulu, Kapit, Kuching, and Limbang districts (e.g., S 
13955, S 25483, S 27979, S 36448 and S 43200). Also occurring in Brunei (e.g., Araffin 
ARK 103, BRUN 658 and Wong WKM 350) and Kalimantan (e.g., Jarvie & Ruskandi 5406, 
Jarvie & Ruskandi 5922, Jarvie & Ruskandi 6921 and Sidiyasa 1422). 


Ecology. In swamp, riverine and ridge forests, on sandy, silty clay and clay soils, at 
altitudes to 1000 m. 


17. Aglaia glabrata Teijsm. & Binn. Plate 2D. 


(Latin, glabratus = nearly without hairs or scales; the leaflets) 
Sect. Aglaia 


Nat. Tijdschr. Ned. Ind. 27 (1864) 42; Miquel op. cit. (1868) 58; Pannell op. cit. (1992) 177, op. cit. 
(1995) 254; Turner op. cit. 337. Type: Cult. Hort. Bogor II-B-60, origin Sumatra, Bangka; 
vernacular name bawang (holotype BO). Synonym: Aglaia chaudocensis auct. non Pierre (1896): 
Anderson op. cit. (1980) 247. 


Tree to 20 m tall, to 30 cm diameter, branched; buttresses steep to 1.2 m high. Bark greyish 
brown or greenish brown; inner bark pale yellow; latex white. Sapwood yellowish. Twigs 
densely covered with dark purplish brown peltate fimbriate scales or with reddish brown or 
orange-brown Stellate scales of less than 0.2 mm diameter. Leaves imparipinnate, to 22 cm 
long; petioles 3.5—7 cm long; when dry, leaflets dull and often green above and brown 
below, both surfaces usually with numerous prominent pits, lower surface without hairs or 
scales except for the midrib which is densely covered with scales like that of the twigs; 
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lateral leaflets 2-4 on each side of rachis, subopposite or sometimes alternate, basal ones 
only slightly smaller than the rest, blades elliptical or rarely ovate, 4—10(—13) x 1.5-4(-5) 
cm, base cuneate, slightly asymmetrical, margin planar, apex acuminate with obtuse 
acumen; midrib prominent below; lateral veins 6-13 on each side of midrib, subprominent 
below; intercostal venation faint but visible on both surfaces; petiolules to 0.7 cm long. 
Inflorescences to 12 cm long and wide, densely covered with peltate scales like that of the 
twigs or with stellate scales on the peduncles, rachis and branches. Flowers subglobose, 1— 
1.5 x 1-1.5 mm; calyx shallowly divided into 5 obtuse lobes, outside densely covered with 
scales like that of the rest of the inflorescence; petals 5; staminal tube obovoid, c. 1 x 1 mm, 
anthers 5, ovoid, 0.5—0.7 x 0.3-0.5 mm; ovary subglobose, 0.3—-0.5 x 0.3-0.5 mm, densely 
covered with reddish brown stellate hairs or scales, locules 2, stigma ovoid with two apical 
lobes, 0.2—0.5 x 0.2-0.5 mm. Fruits indehiscent, locules 1 or 2, subglobose, c. 1.5 x 1.4 
cm, either densely covered with scales like that of the twigs or with orange-brown peltate 
fimbriate scales. 


Vernacular name. Sarawak—-segera (Iban). 


Distribution. Sumatra, Peninsular Malaysia, Borneo and Maluku. In Sabah, known from 
Beaufort, Keningau, Kinabatangan, Papar, Sandakan and Sipitang districts (e.g., Jeprin & 
Sidkan MB 993, SAN 80347, SAN 86271, SAN 103628 and SAN 126701) and in Sarawak 
from Bau, Bintulu, Kuching, Limbang, Marudi and Sri Aman districts (e.g., S 4326, S 8891, 
S 17133, S 29308 and S 47632). Also occurring in Brunei (Muellner et al. ANM 2048 and 
BRUN 18707) and Kalimantan (e.g., Kostermans 8054, Kostermans 9965, Kostermans 
11206, Kostermans & Anta 960 and Wilkie 93349). 


Ecology. In mixed dipterocarp, peatswamp and kerangas forests, on white sand and sandy 
soil with very thin humus layer, or rocky terrain, at altitudes to 800 m. 


18. Aglaia glabriflora Hiern Fig. 5A-F. 


(Latin, glabrus- = without hairs or scales, florus = flower) 
Sect. Aglaia 


In Hooker f., Fl. Brit. Ind. 1 (1875) 555; King op. cit. 63; Ridley op. cit. (1922) 404; Anderson op. cit. 
(1980) 248; Pannell op. cit. (1989) 217; Whitmore, Tantra & Sutisna op. cit. 222. Lectotype (Pannell, 
1992): Griffith 1042, Peninsular Malaysia, Johor, Mt. Ophir (K). 


Tree to 20 m tall, to 25 cm diameter, branched; sometimes flowering at 3 m tall. Bark 
smooth, dark brown, brownish yellow, yellowish grey or greenish brown, lenticellate; inner 
bark mid-brown or greenish white, pale red or yellow. Sapwood white or orange yellow; 
latex white or sap clear and watery. Twigs with numerous to dense reddish brown peltate 
scales at the apex, the whole shoot, including leaves, inflorescences and infructescences 
brown or blackish brown when dry. Leaves imparipinnate, to 30 cm long; leaflets below 
with occasional stellate scales; lateral leaflets 3-5 on each side of rachis, opposite; blades 
elliptical or ovate, 4-10 x 1.5—4 cm, base cuneate or subrounded, asymmetrical, margin 
finely recurved, apex acuminate-caudate, acumen obtuse often narrow and parallel-sided, to 
15 mm long; midrib flattish above, prominent below; /ateral veins 6-7 on each side of 
midrib, usually brown or black when dry; intercostal venation faint; petiolules 0.3-0.8 cm 
long. Inflorescences to 20 cm long. Flowers obovoid, 2—2.5 x 1.9-2.1 mm; calyx without 
hairs or scales; petals 5; staminal tube 1.7—2.3 x 1.5—2 mm, anthers 0.8-1 x 0.5—0.6 mm; 
ovary ovoid, 0.5—0.9 x 0.4-0.8 mm, densely covered with orange-brown stellate hairs, 
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Fig. 5. Aglaia glabriflora (A-F), A. leptantha (G—K), A. stellatopilosa (L-P). A, leafy twig 
with male inflorescence; B, detail of midrib and lateral vein on the lower leaflet surface showing 
the indumentum; C, peltate scale; D, longitudinal section of male flower; E, stellate scale; F, 
infructescence; G, fruiting leafy twig; H, detail of midrib and lateral vein on the leaflet lower 
surface; I, peltate scale; J, male inflorescence; K, longitudinal section of male flower; L, 
fruiting leafy twig; M, detail of midrib and lateral vein on the lower surface showing the 
indumentum; N, stellate hair; O, part of male inflorescence; P, longitudinal section of male 
flower. (A-D from § 2801/2, E-F from $ 39029, G-I from S 26993, J-K from SAN 76454, L 
from S 36497, M—N from SAN 537572, O-P from S 47672.) 
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locules 2, stigma 0.5—0.9 x 0.4-0.5 mm. Fruits indehiscent, locules 1 or 2, subglobose to 
ellipsoid, 1-1.5 x 1-1.5 cm, wrinkled when dry, without longitudinal ridge, densely 
covered with reddish brown stellate hairs. 


Vernacular name. Sabah—lantupak (Dusun Kinabatangan). 


Distribution. Sumatra, Peninsular Malaysia and Borneo (Sabah and Sarawak). In Sabah, 
known from Keningau, Labuk Sugut, Lahad Datu, Papar and Sipitang districts (e.g., SAN 
63164, SAN 83848, SAN 93061, SAN 96530 and SAN 118491) and in Sarawak from Belaga, 
Bintulu, Lundu, Miri and Sri Aman districts (e.g., Pennington 7990, S 28012, S 39029, S 
39322 and S 42779). 


Ecology. In mixed dipterocarp and kerangas forests, on sandy clay soil, sometimes in 
peatswamp forest, at altitudes to 800 m. 


Notes. Pannell (op. cit. 1992 & 1995) treated Aglaia glabriflora as synonym of A. 
leptantha. In the present account, however, A. glabriflora is recognised as a distinct species 
differing from A. /eptantha in its smaller leaves and glabrous fruits and flowers. 


19, Aglaia grandis Korth. ex Miq. 


(Latin, grandis = large; the leaves) 
Sect. Aglaia 


Ann. Mus. Lugd. Bat. 4 (1868) 56; Merrill op. cit. (1921) 322; Masamune op. cit. 371; Pannell op. cit. 
(1989) 217, op. cit. (1992) 111, op. cit. (1995) 232; Whitmore, Tantra & Sutisna op. cit. 222; Turner 
op. cit. 337; PROSEA op. cit. (1995) 46; Beaman & Anderson op. cit. 121. Lectotype (Pannell, 
1992): Korthals s.n., Borneo, Kalimantan, G. Sakoembang (U [Acc. No. 39243]; isolectotypes BO, K, 
L [Acc. No. 9081321502 & 9081321533). Synonyms: Aglaia lanuginosa King op. cit. 71, Ridley op. 
cit. (1922) 407, Corner op. cit. (1978) 131; Aglaia hemsleyi [helmsleyi] Koord. op. cit. 383, 635; 
?Aglaia bernardoi Merr. op. cit. (1915) 302, Anderson op. cit. (1980) 247, Whitmore, Tantra & 
Sutisna op. cit. 220; Aglaia stellatotomentosa [stellato-tomentosa] Merr. op. cit. (1915) 535, Anderson 
op. cit. (1980) 247; Aglaia perfulva Elmer op. cit. 3302. 


Tree to 17 m tall, to 25 cm diameter, branched. Bark smooth, grey or blackish red, with 
shallow longitudinal fissures; inner bark brown, reddish brown or pink; latex white. 
Sapwood pinkish brown, reddish brown, yellow or white. Twigs stout, terete, to 4 cm 
diameter, with many petiole scars, densely covered with brown hairs with a central rachis 
and 2-4 whorls of arms radiating from it. Leaves imparipinnate, to 135 cm long; petioles 
to 20 cm long; leaflets coriaceous, upper surface shiny, ower surface densely covered with 
pale brown hairs to I mm long like that of the twigs, with the surface visible between the 
hairs; lateral leaflets (rarely 4) 5—9 on each side of rachis, subopposite; blades elliptical, 
obovate or oblong, 13-51 x 6.5—14 cm, base subcordate or cuneate, asymmetrical, margin 
recurved, apex acuminate, acumen acute, to 15 mm long; midrib impressed above, 
prominent below; lateral veins 17-45 on each side of midrib, impressed above, prominent 
below; intercostal venation faint but visible on both surfaces; petiolules to 2 cm long. 
Inflorescences to 30 cm long and to 15 cm wide, densely covered with brown hairs like 
that of the twigs. Flowers sessile, densely packed on the final branches of the inflorescence, 
3-4 x 2.5-3 mm; calyx deeply divided into 5 narrow lobes, outside with hairs like that of 
the twigs; corolla 2—3.3 x 2—2.7 mm, glabrous, petals 5; staminal tube obovoid, 1.9-3.3 x 
1.5—2.3 mm, anthers 5, 0.6—1.1 x 0.5—0.6 mm; ovary depressed globose, 0.3—0.9 x 0.3-1.1 
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mm, with numerous stellate hairs, locules 3, each containing | ovule, stigma 0.5—1.1 x 0.5- 
0.6 mm, black and shiny, cylindrical, narrowed slightly to the obtuse, 3-lobed apex. Fruits 
indehiscent, brown, I- or 2-locular, obovoid, to 5 x 5.6 cm, sometimes with a small beak; 
pericarp with white latex, inner wall reddish brown. Seeds to 5.5 x 4.5 cm; aril white. 


Distribution. Vietnam, Thailand, Peninsular Malaysia, Borneo, the Philippines and 
Sulawesi. In Sabah, recorded from Keningau, Kinabatangan, Labuk Sugut, Lahad Datu, 
Ranau, Sandakan and Tawau districts (e.g., SAN 69489, SAN 73301, SAN 74402, SAN 
75200 and SAN 83177) and in Sarawak from Belaga, Kuching and Marudi districts (e.g., 
Chew CWL 1029, Mabberley 1606, S 30382 and S 31803). Also occurring in Kalimantan 
(e.g., bb. 11718) but not yet recorded from Brunei. 


Ecology. In forests, including on limestone, at altitudes to 300 m. 


20. Aglaia hiernii King 
(William Philip Hiern, 1839-1925, British botanist) 


Sect. Aglaia 


J. As. Soc. Beng. 64, 1 (1895) 74; Ridley op. cit. (1922) 408; Corner op. cit. (1978) 131; Pannell op. 
cit. (1989) 218, op. cit. (1992) 341, op. cit. (1995) 310; PROSEA op. cit. (1995) 47; Turner op. cit. 
337; Beaman & Anderson op. cit. 121. Syntypes: Maingay 2493 (= Kew Distr. 335), Peninsular 
Malaysia, Malacca (K); King’s collectors 5976, Perak, Gopeng (K); King’s collectors 6706, Perak, 
Larut (CGE, SING, U); King’s collectors 10877, Perak, Larut (SING). Synonyms: Aglaia curtisii 
King op. cit. 71, Anderson op. cit. (1980) 247, Whitmore, Tantra & Sutisna op. cit. 221; Aglaia 
caudatifoliolata Merr. op. cit. (1929) 126, Masamune op. cit. 370. 


Tree to 30 m tall, to 30 cm diameter, branched. Bark greenish brown or grey with fine 
longitudinal lines of lenticels; inner bark green; latex white. Sapwood green, pink, pale 
yellow or white. Twigs fairly stout, densely covered with dark reddish brown stellate hairs 
with arms to 1 mm long. Leaves imparipinnate, to 70 cm long; petioles to 18 cm long; 
leaflets yellowish green when young, below densely covered with stellate hairs like that of 
the twigs on the midrib and less so on the surface, with the arms of adjacent hairs 
overlapping, interspersed with numerous pale brown stellate scales or hairs with few 
ascending arms; lateral leaflets (3 or) 4 (or 6) on each side of rachis, opposite; blades 
obovate, elliptical or oblong, 7-30 x 4-11 cm, base rounded, margin recurved, apex short- 
caudate, acumen acute, to 15 mm long; midrib prominent below; lateral veins 12—25 on 
each side of midrib, subprominent below; intercostal venation faint; petiolules 1—-2.5 cm 
long. Inflorescences densely covered with stellate hairs like that of the twigs, to 35 cm long 
and wide. Flowers sessile and tightly packed on the terminal branches of the inflorescence, 
subglobose, c. 1 1 mm; calyx divided almost to the base into 4 or 5 subrotund lobes, 
outside densely covered with stellate scales; petals 5; staminal tube shorter than the corolla, 
anthers 5, ovoid; ovary c. 0.3 mm diameter, stigma glabrous, black when dry. Fruits 
indehiscent, locule 1, containing 1 seed, obovoid or ellipsoid, to 4 x 3 cm; stalk to 0.5 cm 
long; pericarp 2-4 mm thick, woody and hard when dry, outside densely covered with 
stellate hairs or scales. Seeds c. 2.9 x 1.9 x 1.7 cm; aril c. 1.5 mm thick, translucent, pale 
orange, sweet and edible. 


Vernacular names. Sabah—jalungang sasak (Malay), lantupak (Dusun Kinabatangan and 
Kadazan). Sarawak—labonoh (Kelabit), pulu (Kayan), segera (Iban). 
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Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah, recorded from Labuk 
Sugut, Lahad Datu, Ranau, Sandakan, Tambunan and Tawau districts (e.g., SAN 29563, 
SAN 32323, SAN 46793, SAN 64990 and SAN 87647) and in Sarawak from Belaga, Kapit, 
Kuching, Marudi, Miri and Song districts (e.g., Mabberley 1630, Pennington 8009, S 
26220, S 35054, S 39837 and S 50568). Also occurring in Kalimantan (e.g., Adriansyah & 
Boestani AA 2194, Burley et al. 778 and Kessler et al. PK 853) but not yet recorded from 
Brunei. 


Ecology. In mixed dipterocarp forests, on sandy, clay, clay-loam soils, at altitudes to 1300 
m. 


21. Aglaia korthalsii Miq. Fig. 6. 
(Pieter Willem Korthals, 1807-1892, Dutch botanist and traveller) 


Sect. Aglaia 


Ann. Mus. Lugd. Bat. 4 (1868) 42; Whitmore, Tantra & Sutisna op. cit. 223; Pannell op. cit. (1992) 
167, op. cit. (1995) 251; Turner op. cit. 337; Argent et al. (eds.) op. cit. 410; Beaman & Anderson op. 
cit. 121. Lectotype (Pannell, 1992): Korthals 899a, Sumatra, Doekoe (L [Acc. No. 9081321517); 
isolectotype L [Acc. 95254125]). Synonyms: Hearnia sarawakana C.DC. op. cit. (1878) 632; Aglaia 
cauliflora Koord. op. cit. 633; Aglaia dysoxylifolia Koord. op. cit. 634; Aglaia celebica Koord. op. cit. 
634; Aglaia confertiflora Merr. op. cit. (1929) 125, Whitmore, Tantra & Sutisna op. cit. 220; Aglaia 
sarawakana (C.DC.) Merr. op. cit. (1921) 323, Masamune op. cit. 370; Aglaia sp. 4, Pannell op. cit. 
(1989) 228. 


Tree to 26 m tall, to 70 cm diameter, branched; buttresses (if present) to 60 cm high. Bark 
pale to dark reddish brown or pinkish brown or grey; inner bark pink, red, purplish yellow, 
pale grey or brown; latex white. Sapwood brownish yellow, yellow or white. Twigs 
longitudinally wrinkled, with pale pink lenticels, densely covered with shiny reddish brown 
peltate scales with a dark centre, becoming paler towards the margin or are pale 
throughout with irregular or shortly fimbriate margins. Leaves imparipinnate, to 40 cm 
long; petioles 7-12 cm long; leaflets below sparsely to densely covered with scales like that 
of the twigs, sometimes with faint reddish brown pits; lateral leaflets (1 or) 2 (or 3) on each 
side of rachis, subopposite; blades ovate or elliptical or sometimes obovate, 3—22 x 1.2—7.5 
cm, base rounded or cuneate, asymmetrical, margin recurved, apex acuminate, acumen 
obtuse or acute, to 15 mm long; midrib prominent below; lateral veins 7-16 on each side of 
midrib, subprominent below; intercostal venation inconspicuous on both surfaces; petiolules 
0.5-1(—3) cm long. Inflorescences densely covered with peltate scales like that of the 
twigs; males to 40 cm long and wide; females smaller, fewer-branched. Flowers subglobose 
or depressed globose, 1.1-1.5 x 1.1-1.6 mm; calyx divided almost to the base into 5 
rounded lobes with fimbriate margins, outside with few to numerous peltate scales like that 
of the twigs; petals 5; staminal tube obovoid or cup-shaped, 0.5—0.9 x 0.7—1 mm, with an 
aperture of more than 0.3 mm diameter, margin shallowly lobed, anthers 5, protruding 
through the aperture of staminal tube, ovoid, c. 0.3 x 0.3 mm; ovary depressed globose, 
0.2-0.3 x 0.2—-0.5 mm, densely covered with peltate scales, stigma ovoid, 0.2—0.3 x 0.2-0.3 
mm. Fruits indehiscent, locules 2, each containing 0 or | seed, with a longitudinal ridge 
around it along which the pericarp splits when pressure is applied, ellipsoid, to 3.7 x 3.1 
cm, reddish orange or bright red, outside densely covered with orange-brown peltate 
fimbriate scales. 
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Vernacular names. Sabah—langsat munchit (Sungei), /antupak (Dusun Kinabatangan), 
lantupak burung (Dusun Kinabatangan). Sarawak—segera (Iban). 


Distribution. NE India (Assam), Bhutan, Nicobar Islands, Myanmar, Vietnam, S Thailand, 
Sumatra, Peninsular Malaysia, Borneo, the Philippines, Sulawesi and Nusa Tenggara 
(Sumbawa and Flores). In Sabah, known from Beaufort, Kudat, Lahad Datu, Ranau, 
Sandakan, Semporna, Sipitang, Tambunan and Tawau districts (e.g., SAN 46102, SAN 
66865, SAN 72388, SAN 90102 and SAN 114026) and in Sarawak from Marudi and Miri 
districts (e.g., S 24022, S 27276, S 30422, S 35799, S 43172 and S 89435). Also occurring 
in Kalimantan (e.g., bb. 25877, Goverse & Adriansyah B 452 and Leighton 1009) but not 
yet recorded from Brunei. 


Ecology. In forests, sometimes on limestone, at altitudes to 700 m. Fruits and seeds are 
eaten and dispersed by Orang-utans. 


Taxonomy. In Borneo, Aglaia korthalsii and A. odoratissima are difficult to separate when 
not in fruit, because A. korthalsii has leaves with fewer leaflets there than in the rest of its 
range. 


22. Aglaia lancifolia (Hook.f) Harms Fig. 30-U. 
(Latin, /ancea = light spear, folium = leaf; the shape of leaflets) 


Sect. Aglaia 


In Engler & Prantl, Nat. Pflanzenfam. 3, 4 (1896) 298; Masamune op. cit. 371; Anderson op. cit. 
(1980) 248; van Steenis, Rheophytes of the World (1981) 289; Whitmore, Tantra & Sutisna op. cit. 
223. Basionym: Milnea lancifolia Hook.f, Trans. Linn. Soc. 23 (1860) 165. Lectotype (Pannell, 
1992): Lowe s.n., Borneo, Sabah (K). Synonyms: Ag/aiopsis lancifolia (Hook.f:) Miq. op. cit. (1868) 
59; Hearnia lancifolia (Hook) C.DC. op. cit. (1878) 630, Merrill op. cit. (1921) 322; Aglaia 
baramensis Merr. op. cit. (1922) 317, Masamune op. cit. 370. 


Rheophyte to 6(—9) m tall, branched; flowering at 2 m tall. Bark smooth, grey or brown; 
inner bark pale yellow. Sapwood whitish. Twigs slender, densely covered with reddish 
brown stellate hairs or scales, sometimes interspersed with peltate, fimbriate scales. Leaves 
imparipinnate, 16-30 cm long; petioles 6-10 cm long; Jateral leaflets (4 or) 5—8 on each 
side of rachis, alternate or subopposite, below with dense reddish brown stellate hair or 
scales on the midrib; blades narrowly lanceolate, 11-25 x 1—4.5 cm, mostly 5—11x longer 
than wide, base cuneate, margin recurved and somewhat wavy, apex acuminate-caudate, 
acumen to 20 mm long; midrib impressed above, prominent below, with dense indumentum 
like that of the twigs; lateral veins 9-19 on each side of midrib, faint above, subprominent 
below; intercostal venation faint on both surfaces; petiolules to 1 cm long. Inflorescences 
and flowers like those of A. elliptica except that the staminal tube usually divided to the 
base into 5 lobes. Fruits indehiscent, locules 2, each with one seed, globose, to 2.5 x 2.4 
cm, orange when ripe, with a longitudinal ridge around it, densely covered with 
indumentum similar to that of the twigs. Seeds to 2.1 x 1.3 x 0.8 cm. 


Vernacular names. Sarawak— buyau (Punan), embaloh (Iban), paybut (Punan), sankuang 
(Iban), segera (Iban), segera ayer (Iban). 
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Fig. 6. Aglaia korthalsii. A, leaf; B, peltate scale; C, part of infructescence; D, opened fruit 
showing the seeds; E, male inflorescence; F, longitudinal section of male flower. (After Pannell, 
Kew Bull. Add. Series 16 (1992) 171, f.41; A—-D from Pannell 1972, E from de Wilde 19198, 
F from de Wilde 14823.) 
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Distribution. Endemic in Borneo. In Sabah, recorded from Beaufort, Lahad Datu and 
Sipitang districts (e.g., SAN 78181, SAN 129531 and SAN 138405) and in Sarawak from 
Kapit, Limbang, Lubok Antu, Miri, Marudi and Sri Aman districts (e.g., Pennington 7998, 
S 27297, S 34079, S 41359 and S 51990). Also occurring in Brunei (e.g., Atkin 469, Kirkup 
DK 947, Schatz et al. 3282 and Wong WKM 236) and in Kalimantan (e.g., Church et al. 
504, Church et al. 5494, Mogea 3702, Ridsdale PBU 358A and Sidiyasa et al. BRF 1782). 


Ecology. Frequent on river banks. One specimen (S$ 2291/3) is reported to be an epiphyte 
about 16 m up a tree. The orange seed, surrounded by a transparent aril is eaten by fish (fide 
P. S. Ashton on Pennington 7998). 


Notes. This species was treated as a synonym of Ag/aia elliptica by Pannell (op. cit. 1992 & 
op. cit. 1995). It is here recognized as a distinct, but closely related species differing from 
A. elliptica in its long, narrow leaflets and staminal tube divided almost to the base. 


23. Aglaia lancilimba Merr. 


(Latin, /ancea = light spear, /imbus = border; the narrow recurved margin of leaflets) 
Sect. Aglaia 


Philip. J. Sci., Bot. 13 (1918) 294; Pannell op. cit. (1992) 137, op. cit. (1995) 242. Lectotype 
(Pannell, 1992): De Mesa & Magistrado FB 26509, the Philippines, Luzon, Camarines Province (US; 
isolectotypes K, P, PNH). 


Tree to 15 m tall, branched. Twigs densely covered with large shiny reddish brown peltate 
scales which are entire or with a short fimbriate margin and often with a dark centre and a 
dark ring near the margin, the scales usually 0.2—0.6 mm diameter. Leaves imparipinnate, 
18-50 cm long; petioles 2.5-12 cm long; leaflets pale yellowish brown when dry, lower 
surface with numerous pits, the midrib thickly covered with scales like that of the twigs, 
sometimes interspersed with a few paler and more fimbriate scales, occasionally also on the 
rest of that surface; lateral leaflets (3—)4-6(—8) on each side of rachis, subopposite or 
alternate; blades elliptical, 5-18 x 1.5—5.5 cm, base cuneate or rounded, asymmetrical, 
margin recurved or undulate, apex acuminate, acumen obtuse, 2—25 mm long; midrib 
prominent below; lateral veins 6-17 on each side of midrib, barely subprominent; 
intercostals venation faint; petiolules 0.5—2 cm long. Inflorescences to 28 cm long, to 23 
cm wide, densely covered with scales like that of the twigs or with scales with a longer 
fimbriate margin or with stellate scales. Flowers 1.5—3 x 1.5—3.5 mm; calyx divided into 5 
lobes, outside densely covered with scales like that of the twigs; petals 5; staminal tube 
shallowly cup-shaped, to c. | x 1-2 mm, thickened below and between the anthers, anthers 
5, 0.4-0.5 x 0.4-0.5 mm, dark blackish brown when dry, with a pale yellow margin; ovary 
0.4-1 x 0.6—1 mm, depressed globose, locules 2, each containing 2 ovules, stigma ovoid, 
0.2-0.3 x 0.3-0.4 mm, truncate at the apex. Fruits indehiscent, locules 2, each containing 
one seed, subglobose, 2.2—3 x 2.2-3 cm, brown or yellow when ripe; pericarp thin and 
brittle when dry, outside densely covered with scales like that of the twigs. Seeds covered 
with a white aril. 


Distribution. Borneo, the Philippines, Sulawesi and Nusa Tenggara (Bali, Flores and 
Sumbawa). In Borneo, only known from Bumbun Island, Semporna district, Sabah (e.g., 
SAN 146, SAN 10128 and SAN 10279). 


Ecology. In primary forest. 
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24. Aglaia lawii (Wight) C.J.Saldanha ex Ramamoorthy 
(John Sutherland Law, 1810-1885, British Civil Servant in Bombay, India) 


Sect. Neoaglaia 


In Saldanha & Nicolson, Flora of Hassan District (1976) 392; Pannell op. cit. (1992) 97, op. cit. 
(1995) 228; PROSEA op. cit. (1995) 47; Turner op. cit. 337; Argent et al. (eds.) op. cit. 410. 
Basionym: Nimmonia lawii Wight, Calc. J. Nat. Hist. 7 (1847) 13 (nom. nov. pro Epicharis exarillata 
J.Graham, non Arn.). Neotype (Pannell, 1992): Law s.n., India, Bombay (K; isoneotype CGE). 
Synonyms: Aglaia submonophylla Mia. op. cit. (1868) 40, Merrill op. cit. (1921) 323, Masamune op. 
cit. 373; Aglaia oligocarpa Miq. op. cit. (1868) 45, Pannell op. cit. (1989) 221, Whitmore, Tantra & 
Sutisna op. cit. 224; Lansium pedicellatum Hiern op. cit. 588; Amoora maingayi Hiern op. cit. 562, 
Ridley op. cit. (1922) 400; Aglaia maingayi (Hiern) King op. cit. 79; Aglaia eusideroxylon Koord. & 
Valeton op. cit. (1896) 128, Koorders & Valeton op. cit. (1913) t. 97, Backer & Bakhuizen f op. cit. 
127, Whitmore, Tantra & Sutisna op. cit. 221; Amoora lepidota Merr. op. cit. (1904) 23; Aglaia 
alternifoliola Merr. op. cit. (1915) 532; Aglaia grandifoliola Mert. op. cit. (1918) 293; Aglaia trimera 
Merr. op. cit. (1929) 128; Aglaia racemosa Ridl. op. cit. (1930) 367; Aglaia pedicellata (Hiern) 
Kosterm., Reinwardtia 7, 3 (1966) 226 & 264. 


Distribution. India, Bhutan, China, Indo-China, Thailand, Sumatra, Peninsular Malaysia, 
Borneo and the Philippines. 


Notes. Aglaia lawii is the most variable and widespread species in the genus. Three 
subspecies, viz. subsp. /awii, subsp. oligocarpa and subsp. submonophylla are recognised. 
Whereas subsp. /awii does not occur in Borneo, and subsp. oligocarpa, is known in 
Thailand, Sumatra, Peninsular Malaysia, Borneo and the Philippines, subsp. submonophylla 
has been recorded only from Kalimantan. 


subsp. oligocarpa (Miq.) Pannell 
(Greek, oligo- = few, karpos = fruit) 


Kew Bull. 59 (2004) 90. Basionym: Ag/aia oligocarpa Miq. op. cit. (1868) 45, Pannell op. cit. (1989) 
221, Whitmore, Tantra & Sutisna op. cit. 224. Lectotype (Pannell, 1992): Junghuhn 41, Sumatra, 
Angkola Province (L [Acc. No. 9081321568]; isolectotype L [Acc. No. 908329629]). Synonyms: 
Amoora maingayi Hiern op. cit. 562, Ridley op. cit. (1922) 400; Aglaia maingayi (Hiern) King op. cit. 
79; Aglaia trimera Merr. op. cit. (1929) 128; Aglaia racemosa Ridl. op. cit. (1930) 367. 


Tree to 30 m tall, to 40 cm diameter, branched; sometimes flowering when c. 2.5 m tall; 
buttresses (if present) to 90 cm high, to 50 cm out. Bark reddish brown, dark brown, grey, 
greyish brown, greenish brown, pale green, pale yellow or white; inner bark pale green, 
pale yellow, pale orange-brown, red, pink or white; latex white. Sapwood pale brown, 
yellow or white, sometimes pinker towards the heartwood. Twigs slender, longitudinally 
ridged, sometimes with numerous elliptical brown lenticels, densely covered with very pale 
brown to almost white peltate scales with irregular or fimbriate margins and sometimes 
with a dark brownish black central spot. Leaves imparipinnate, to 66 cm long; petioles to 
16 cm long; leaflets below occasionally with peltate scales, not or only faintly pitted, 
blackish green, pale green, yellowish green or pale yellow when dry; lateral leaflets 1-3 on 
each side of rachis, alternate or subopposite, terminal ones not folded at the base; blades 
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elliptical, ovate or obovate, 5—23(—32) x (2-)2.5-8.5(-11) cm, base broadly cuneate, 
rounded, attenuate or cordate, slightly asymmetrical, margin recurved and undulate, apex 
acuminate or acuminate-caudate, acumen obtuse, 5—25 mm long; midrib prominent below; 
lateral veins (6—)10—14(—20) on each side of midrib, prominent below, not turning black 
when dry; intercostal venation barely visible or subprominent below; petiolules 0-2 cm 
long. Inflorescences axillary or ramiflorous, 2.5-22 cm long, 1.5—20 cm wide, densely 
covered with scales or hairs like that of the twigs. Flowers (1.5—)1.8-3 x (1.6—)1.7-3.5 
mm; calyx shallowly divided into 3 or 4 (rarely 6) obtuse lobes; corolla a short tube 
connate with the base of the staminal tube, divided into 3 or 4 subrotund lobes; staminal 
tube (0.8—)1.5—2.5 x (0.7—)1.3-3 mm, sometimes thickened below the insertion of the 
anthers, anthers (4-)6—9, ovoid, (0.3—)0.5—0.8 = (0.3—)0.4-0.7 mm; ovary subglobose or 
ovoid, (0.3—)0.5—0.7 x (0.3—)0.6—1 mm, locules 3, each containing 2 ovules, stigma ovoid 
or columnar, 0.2—0.6 x 0.3-0.5 mm, with 3 apical lobes or truncate at the apex. Fruits 
subglobose, 2—2.9 cm across, with three longitudinal ridges along which the pericarp 
dehisces; locules 3, each containing 0 or | seed; outer pericarp pink or yellow, inner 
pericarp white. Seeds 1.5—2.3 x 1-1.4 cm, with an orange or orange-red aril. 


Vernacular names. Sabah—Jlantupak (Dusun Kinabatangan). Sarawak—segera (Iban). 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Borneo and the Philippines. In 
Borneo, known in Sabah from Keningau, Kinabatangan, Kudat, Papar, Ranau, Sandakan, 
Sipitang and Tenom districts (e.g., Pennington 7943, SAN 28984, SAN 41153, SAN 41403 
and SAN 86774) and in Sarawak from Bau, Betong, Kapit, Kuching, Miri and Serian 
districts (e.g., Jacobs 5438, Mabberley 1625, S 22785, S 28106, S 32629 and S 40267). 
Also occurring in Brunei (e.g., BRUN 5177) and Kalimantan (e.g., Laman et al. 1121, 
Laman et al. 1225, Laman et al. 1402, Veldkamp 8278 and Veldkamp 8563). 


Ecology. In kerangas and mixed dipterocarp forests, sometimes in peatswamp or on 
limestone forests at altitudes to 600 m. In Peninsular Malaysia, the seeds are eaten and 
thought to be dispersed by birds ranging in size from bulbuls (Pycnonotidae) to magpies 
(Corvidae) and hornbills (Bucerotidae). 


25. Aglaia laxiflora Miq. 
(Latin, /axus = loose, florus = flower; the well-spaced arrangement of the flowers in the 
inflorescence) 


Sect. Aglaia 


Ann. Mus. Bot. Lugd. Bat. 4 (1868) 52; Ridley, J. Str. Br. Roy. As. Soc. 63 (1912) 59; Merrill op. cit. 
(1921) 322; Pannell op. cit. (1992) 294, op. cit. (1995) 294; Coode et al. (eds.) op. cit. 201. Lectotype 
(Pannell, 1992): Korthals s.n., Borneo, Kalimantan, Doesoen (L [Acc. No. 9081321677]; isolectotype 
BO). 


Tree to 10 m tall or more, to 35 cm diameter, branched. Bark light grey with numerous 
orange-brown depressions and scalloped pattern; inner bark reddish pink, laminated. 
Sapwood whitish pink, with tiny rays. Twigs with numerous lenticels, densely covered with 
small pale brown stellate scales at the apex. Leaves imparipinnate, to 60 cm long; petioles 
to 11 cm long; leaflets pale green above and pale brownish green below when dry, below 
with few to numerous scales like that of the twigs on the midrib and few on the rest of that 
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surface; lateral leaflets 5—7 on each side of rachis, alternate, basal ones only slightly 
smaller than the rest; blades narrowly elliptical or oblong, 5—24 x 2-8 cm, base cuneate or 
rounded, margin recurved, apex acuminate, acumen to 15 mm long; midrib prominent 
below; lateral veins 8-15 on each side of midrib, subprominent below; intercostal venation 
subprominent on both surfaces; petiolules 0.5—2 cm long. Inflorescences sparsely covered 
with stellate scales like those on the twigs; branches slender and widely spaced giving the 
inflorescence a lax appearance; males to 56 cm long and to 40 cm wide; females not seen. 
Male flowers 1.1—1.2 x 1.2—1.3 mm; calyx with 5 spreading rounded lobes with a ciliate 
margin, without hairs or scales; petals 5; staminal tube cup-shaped, 0.5—0.9 x 0.9-1 mm, 
apical margin incurved, anthers 5, ovoid, 0.3-0.4 x 0.3 mm, dehiscent only in the lower 
half, darker at the apex; ovary 0.2—0.4 x 0.3 mm, locules 2, each containing | ovule, with a 
dense ring of pale stellate scales at the junction with the stigma, stigma ovoid with two tiny 
apical lobes, c. 0.2 x 0.2 mm. Fruits indehiscent, locules 2, each containing 0 or | seed, 
ellipsoid or obovoid, 5-6 3.5 cm, orange or orange-yellow when ripe; pericarp 3-5 mm 
thick; the fruit curved and asymmetrical when a seed fails to develop in one of the locules. 
Seeds c. 3.1 x 1.8 x 1 cm, surrounded by an entire translucent aril 2-3 mm thick. 


Vernacular name. Sabah—lantupak (Dusun Kinabatangan). 


Distribution. Endemic in Borneo. In Sabah, known from Keningau, Lahad Datu and 
Tawau districts (e.g., SAN 39965, SAN 47759, SAN 70926, SAN 84862 and SAN 112145) 
and in Sarawak from Belaga and Miri districts (e.g., Geh & Samsuri 116 and Stone 13726). 
Also occurring in Brunei (e.g., Forman 1137 and Sands 5912) and Kalimantan (e.g., 
Leighton 898 and Nooteboom 4427). 


Ecology. Common in mixed dipterocarp forest, along ridges and river banks, on alluvial or 
sandy soils, sometimes also on limestone hills or swampy ground, at altitudes to 1650 m. 


26. Aglaia leptantha Miq. Fig. 5G-K. 
(Greek, /epto- = narrow, anthos = flower; flower is ellipsoid rather that subglobose as is 
usually in the genus) 


Sect. Aglaia 


Ann. Mus. Bot. Lugd. Bat. 4 (1868) 51; Merrill op. cit. (1921) 322; Masamune op. cit. 372; Pannell 
op. cit. (1992) 201, op. cit. (1995) 261; PROSEA op. cit. (1995) 48; Turmer op. cit. 337; Coode et al. 
(eds.) op. cit. 201; Beaman & Anderson op. cit. 121. Lectotype (Pannell, 1992): Korthals s.n., 
Sumatra (L [Acc. No. 9081321697]; isolectotypes BO, K). Synonyms: Aglaia leptantha [lepantha] 
Miq. var. borneensis C.DC. op. cit. (1878) 604, Masamune op. cit. 372, Anderson op. cit. (1980) 247; 
Aglaia laevigata Merr., Philip. Gov. Lab. Bur. Bull. 35 (1906) 31; Aglaia multiflora Merr., Philip. J. 
Sci. 1, Suppl. (1906) 73; Aglaia glabrifolia Merr. op. cit. (1929) 129, Masamune op. cit. 371; Aglaia 
gamopetala Merr. op. cit. (1929) 126, Masamune op. cit. 371, Anderson op. cit. (1980) 248, Pannell 
op. cit. (1989) 216, Whitmore, Tantra & Sutisna op. cit. 222. 


Tree to 12 m tall, to 25 cm in diameter, branched. Bark pale grey, greyish brown or brown; 
inner bark green, pale orange-brown or reddish brown. Sapwood brown, yellowish brown or 
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pale orange-brown; latex white. Twigs densely covered with reddish brown, pale brown or 
grey peltate scales with fimbriate margins, when pale, the scales sometimes with a dark 
grey central spot. Leaves imparipinnate, 30-83 cm long; petioles 6.5—16 cm long; leaflets 
below sparsely to densely covered with scales like that of the twigs on the midrib, sparsely 
so on the lateral veins and rarely on the surface in between, sometimes with numerous pits 
on both surfaces; /ateral leaflets 2-4 on each side of rachis, alternate; blades elliptical, 
ovate, oblong, oblanceolate, rarely obovate, 4.5-21 x 2.1—7 cm, base broadly cuneate, 
rounded rarely subcordate, asymmetrical, margin planar to slightly recurved, apex 
acuminate-caudate, acumen to 20 mm long; midrib prominent below, flat to slightly 
prominent above; /ateral veins 9-13 on each side of midrib, black, blackish brown or 
reddish brown when dry; intercostal venation faint on both surfaces, visible below; 
petiolules 0.2-1 cm long on lateral leaflets, to 2.5 cm long on terminal leaflets. 
Inflorescences to 40 cm long and wide; peduncles to 10 cm long, with indumentum like 
that of the twigs. Flowers 1.7—4.5 x 1.3—3 mm; calyx 5-lobed, outside with dense cover of 
scales; petals 5; staminal tube slightly shorter or longer than the corolla, obovoid, 1-4 x 1- 
2.6 mm, anthers narrowly ovoid, 0.5—1.6 x 0.3—0.7 mm; ovary depressed globose, 0.3 x 
0.1-0.5 mm, densely covered with stellate hairs or scales, locules | or 2, stigma ovoid with 
two small apical lobes, 0.2-0.6 x 0.3 mm. Infructescences to 70 cm long. Fruits 
indehiscent, locules I or 2, each containing | seed, yellow or orange when ripe, ellipsoid or 
subglobose, 1.2—3.2 x 1.2-3 cm, sometimes laterally compressed, with a longitudinal ridge 
around it, outside densely covered with pale brown stellate scales; pericarp either thin or 
hard and woody to 5 mm thick. Seeds ovoid with the inner surface flattened, to 2.3 x 1.4 x 
1 cm; aril gelatinous translucent, edible. 


Vernacular names. Sabah—langsat-langsat (Malay), lantupak (Dusun Kinabatangan). 
Sarawak—segera (Iban). 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Singapore, Borneo, the Philippines 
and Nusa Tenggara (Flores). In Sabah, recorded from Beaufort, Lahad Datu, Labuk Sugut, 
Papar, Ranau, Sandakan and Tawau districts (e.g., S4N 30585, SAN 61208, SAN 67662, 
SAN 76454 and SAN 83185) and in Sarawak from Bau, Kuching, Limbang, Lundu, Miri 
and Simunjan districts (e.g., S 13377, S 26993, S 25689, S 27697 and S 39576). Also 
occurring in Kalimantan (e.g., Kostermans 9184 and Kostermans 10262) but not yet 
recorded from Brunei. 


Ecology. In mixed dipterocarp forest at altitudes to 650 m. 


Notes. The complex species Aglaia leptantha of Pannell (op. cit. 1992) is here resolved for 
Borneo into three distinct species, viz. A. leptantha, A. glabriflora and A. stellatopilosa, 
with the latest endemic in Borneo. 


27. Aglaia leucophylla King 
(Greek, leukos = white, phullon = leaf; leaflets are pale yellow when dry) 


Sect. Aglaia 
J. As. Soc. Beng. 64, 1 (1895) 66; Ridley op. cit. (1922) 403; Pannell op. cit. (1989) 218, op. cit. 
(1992) 226, op. cit. (1995) 271; Whitmore, Tantra & Sutisna op. cit. 223; PROSEA op. cit. (1995) 48; 


Turner op. cit. 337; Coode et al. (eds.) op. cit. 201; Beaman & Anderson op. cit. 121. Syntypes: 
King's collectors 1874, Peninsular Malaysia, Perak, Larut (n.v.), King's collectors 2998, Perak, Larut 
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(K), King's collectors 6494 (K); Wray Jr. 2935, Perak, Asam Kumbong (SING, W). Synonyms: 
Aglaia kunstleri King op. cit. 69; Aglaia heteroclita King op. cit. 78, Ridley op. cit. (1922) 410; 
Aglaia elmeri Mert. op. cit. (1929) 127, Masamune op. cit. 371; Aglaia simplex Merr. op. cit. (1929) 
128, Masamune op. cit. 373. 


Tree to 25 m tall, to 26 cm diameter, branched; bole sometimes fluted at base or with low 
narrow buttresses. Bark smooth, grey, brown, reddish brown or greyish brown, sometimes 
flaking; inner bark pale yellow or pink; latex white. Sapwood yellow, reddish brown or 
white. Twigs slender to fairly stout, with shallow longitudinal wavy ridges, densely covered 
with golden-brown or brown stellate scales. Leaves imparipinnate, to 80 cm long; petioles 
to 22 cm long; /eaflets often rugulose on both surfaces, pale green or yellowish green when 
dry, lower surface with numerous reddish brown pits and sparsely to densely covered with 
tiny golden-brown stellate scales, sometimes interspersed with darker peltate scales or 
reddish brown stellate hairs (with arms of adjacent hairs not overlapping); lateral leaflets 
3-7(or 8) on each side of rachis, alternate or subopposite; blades elliptical-ovate or 
obovate, 5—28 x 2.5—10 cm, base rounded or cuneate, asymmetrical, margin planar, apex 
acuminate or caudate, acumen acute or obtuse, to 25 mm long; midrib prominent below; 
lateral veins (5—)7—16(—22) on each side of midrib, visible above, subprominent below, 
black or dark brown when dry; intercostal venation visible below; petiolules 0.1—2 cm long, 
sparsely to densely covered with scales like that of the twigs. Inflorescences robust, 
covered with a few to numerous golden-brown stellate scales; males to 60 cm long and to 
25 cm wide; females c. 8 cm long and c. 2.5 cm wide. Flowers (0.8—)1.2—3 x 0.9-3 mm; 
calyx divided into 5 lobes, outside with a few to a dense cover of golden-brown stellate 
hairs; petals 5; staminal tube cup-shaped, 0.5—-1.3 x 1-1.6 mm, anthers 5 (or rarely 6), 
ovoid, 0.4—-0.7 x 0.2-0.5 mm; ovary depressed globose, 0.2—-0.6 = 0.3—-0.8 mm, densely 
covered with orange-brown stellate hairs, locules 2, each containing | ovule, stigma ovoid, 
0.1-0.6 x 0.2-0.8 mm. Fruits indehiscent, locules 2, each containing 0 or | seed, densely 
covered with stellate scales, either pear-shaped or subglobose, to 3.7 x 2.7 cm, with white, 
thin, brittle pericarp or pear-shaped to 3.4 x 2.5 cm, with stalk c. 4 mm long and beak c. 2 
mm long; pericarp thick, hard, woody, yellow, brown or reddish brown. Seeds c. 2.3 x 1 
cm; aril white or red, edible, sweet or sour; testa brown. 


Vernacular names. Sabah—langsat hutan (Malay), langsat-langsat (Malay), lantupak 
(Dusun Kinabatangan). Sarawak—pangak (Kenyah), segera (Iban). 


Distribution. S Thailand, Sumatra, Peninsular Malaysia, Borneo, the Philippines and 
Sulawesi. Common in Borneo. In Sabah, known from Keningau, Kinabatangan, Kota Belud 
Kota Merudu, Labuk Sugut, Lahad Datu, Ranau, Sandakan, Sipitang and Tawau districts 
(e.g., SAN 62443, SAN 72649, SAN 81379, SAN 94398 and SAN 120738) and in Sarawak 
from Bau, Kapit, Kuching, Limbang, Lubok Antu, Miri, Mukah, Serian, Simunjan, Song 
and Tatau districts (e.g., 8 25175, S 34377, S 40292, S 42375 and S 43171). Also occurring 
in Brunei (e.g., BRUN 5095, BRUN 5663, Kirkup DK 923 and SAN 17092) and Kalimantan 
(e.g., Church et al. 1019, Tuke P2 419, Wilkie 968, Wilkie 93140 and Wilkie 93364). 


Ecology. In forests on basalt-derived, leached yellow clay, sandy or sandy clay loam soils, 
at altitudes to 1200 m. 


28. Aglaia luzoniensis (Vidal) Merr. & Rolfe 
(of Luzon, the Philippines) 
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Sect. Aglaia 


Philip. J. Sci., Bot. 3 (1908) 105; Merrill op. cit. (1929) 124; Masamune op. cit. 372; Pannell op. cit. 
(1992) 242, op. cit. (1995) 277; Whitmore, Tantra & Sutisna op. cit. 223; PROSEA op. cit. (1995) 48; 
Beaman & Anderson op. cit. (1980) 122. Basionym: Beddomea luzoniensis Vidal, Rev. Pl. Vasc. 
Filip. (1886) 84. Lectotype (Pannell, 1992): Vidal 169, the Philippines, Tayabas, Province Quezon 
(A; isolectotypes K, L). Synonyms: Aglaia unifoliolata Koord. op. cit. 383, 635; Aglaia monophylla 
J.Perkins, Fragm. Fl. Philip. (1904) 33; Aglaia brevipetiolata Merr. op. cit. (1916) 14; Aglaia 
rizalensis Merr. op. cit. (1918) 289. 


Tree to 10 m tall, to 15 cm diameter, branched. Bark smooth or lenticellate, brown or red, 
soft; inner bark red or reddish brown, soft. Sapwood pale brown, white or reddish brown. 
Twigs apices densely covered with orange brown or reddish brown peltate scales which 
sometimes with fimbriate margins. Leaves simple, the midrib below densely covered with 
peltate scales like that of the twigs and sparsely or densely so on the lower surface and 
sometimes interspersed with paler brown scales; blades elliptical, 5—23 x 2-6.5(—8) cm, 
base cuneate, margin planar, apex acuminate, acumen obtuse, to 10 mm long; midrib 
prominent below; lateral veins 5-18 on each side of midrib, curving upwards, not or just 
anastomosing, subprominent below; intercostal venation faint on both surfaces; petioles 1-3 
cm long, thickened at both ends. Inflorescences densely covered with scales like that of the 
twigs; males to 19 cm long, to 9 cm wide; females 2.5—8 cm long, 1-4 cm wide. Flowers |— 
1.5 x 1-1.5 mm; calyx divided into 5 ovate lobes with fimbriate margins, outside densely 
covered with scales like that of the twigs; petals 5 (or rarely 6), yellow; staminal tube cup- 
shaped, 0.5-0.6 x 1 mm, margin incurved, anthers 5, 0.2-0.5 x 0.2-0.5 mm; ovary 
depressed globose, 0.2 x 0.3-0.4 mm, densely covered with peltate scales, stigma ovoid or 
depressed globose, 0.2—0.3 x 0.3-0.4 mm, sometimes with a central depression at the apex. 
Fruits indehiscent, locules 1 or 2, each containing one seed, subglobose, 1.8—2 x 1.4—1.5 
cm, dark brown, reddish brown, pale orange or yellow, outside densely covered with peltate 
scales. Seeds c. 0.6 x 0.4 cm; aril c. 2 mm thick, translucent. 


Vernacular names. Sabah—langsat-langsat (Malay), langsat monyet (Malay), lantupak 
(Dusun Kinabatangan). 


Distribution. Borneo, the Philippines and Sulawesi. In Borneo, known only in Sabah from 
Keningau, Kinabatangan, Labuk Sugut, Lahad Datu, Nabawan, Pitas, Ranau, Sandakan, 
Tawau and Tenom districts (e.g., SAN 35382, SAN 79944, SAN 83068, SAN 95549 and SAN 
121241), in Sarawak from Kapit, Miri and Tatau districts (e.g., Chew CWL 1034, S 28237, 
S 31768 and S 84309) and in Kalimantan (e.g., Nooteboom 4548). 


Ecology. In forests on sandstone-derived, sandy alluvial, sandy, limestone-derived, clay, 
volcanic clayey soils, at altitudes to 1400 m. 


29. Aglaia macrocarpa (Miq.) Pannell Plates 3A-C. 
(Greek, makros = large, karpos = fruit) 


Sect. Amoora 
Kew Bull. Add. Ser. 16 (1992) 65, op. cit. (1995) 215; PROSEA op. cit. (1995) 49; Turner op. cit. 


337; Beaman & Anderson op. cit. 122. Basionym: Epicharis macrocarpa Miq. op. cit. (1861) 196, 
505. Lectotype (Pannell, 1992): Diepenhorst 3090, Sumatra, Priaman (U; isolectotypes BO, L). 
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Synonyms: Amoora rubescens Hiern op. cit. 561, King op. cit. 57, Ridley op. cit. (1922) 399; Aglaia 
trimera auct. non Merrill (1929): Ridley op. cit. (1930) 368; Aglaia triplex Ridl., Bull. Misc. Inform. 
Kew (1938) 215; Aglaia rubescens (Hiern) Pannell, Mal. For. 45 (1982) 455, op. cit. (1989) 223, 
Whitmore, Tantra & Sutisna op. cit. 224. 


Tree to 35 m tall, to 68 cm diameter, branched; buttresses (if present) upwards to 95 cm and 
outwards to 100 cm. Bark brown, pale brown, pinkish orange, greyish brown or white or 
pale, flaking in large irregular scales up to 10 cm long and 6 cm wide and with numerous 
orange or reddish brown lenticels, some in longitudinal rows; inner bark pink or pale 
brown; latex white. Sapwood pinkish brown, white or yellow; latex brownish yellow. 
Twigs fairly stout, apices densely covered with minute reddish brown or grey peltate 
fimbriate scales which are deciduous and leaving dark reddish brown pits. Leaves 
imparipinnate, to 70 cm long; petioles to 20 cm long; Jeaflets coriaceous, both surfaces 
usually rugulose, sometimes smooth, upper surface pale reddish brown and dull when dry, 
lower surface with few minute reddish brown scales sometimes interspersed with pale grey 
peltate scales on the midrib and lateral veins; lateral leaflets 4-5(—7) on each side of 
rachis, subopposite, terminal ones not folded at the base; blades ovate, obovate, elliptical 
or oblanceolate, 6-21 x 2-6 cm, base rounded or cuneate, slightly asymmetrical, margin 
planar, apex acuminate or caudate, acumen obtuse or acute, to 15 mm long; midrib 
impressed above, slightly prominent below; Jateral veins (6—)7—10(—15) on each side of 
midrib, impressed above, subprominent below; intercostal venation faint below; petiolules 
1.5—2 cm long. Inflorescences to 30 cm long, to 20 cm wide, densely covered with peltate 
fimbriate scales like that of the twigs. Flowers obovoid, 2—3.5 x 1.6 mm; calyx divided 
almost halfway into 3 lobes, outside densely covered with dark brown stellate scales; petals 
3; staminal tube shorter than the corolla, subglobose, c. 1.5 mm diameter, anthers 6, 
ellipsoid or narrowly ovoid, c. 0.5 mm long; ovary depressed globose, 0.75—1 mm across, 
densely covered with stellate scales, stigma ovoid. Fruits obovoid, to 7.5 x 7.3 cm, bright 
red and orange or pinkish yellow, dehiscing into 3 lobes when ripe, locules 3, each 
containing 0 or | seed; pericarp longitudinally wrinkled and moulded around the seeds 
when dry. Seeds 4.2—5.4 x 2.3-3 x 2—2.5 cm, with a complete red, orange or white aril 1-3 
mm thick; testa brown. 


Vernacular names. Sabah—/antupak (Dusun Kinabatangan). Sarawak—segera (Iban). 


Distribution. Vietnam, Sumatra, Peninsular Malaysia, Singapore, Borneo, the Philippines 
(Palawan), Java, Sulawesi and Maluku (Halmaheira and Seram). In Sabah, known from 
Keningau, Lahad Datu, Tawau and Tenom districts (e.g., SAN 61855, SAN 73522, SAN 
77020, SAN 79703 and SAN 92178) and in Sarawak from Belaga, Bintulu, Kapit and Miri 
districts (e.g., S 19078, S 27045, S 39195, S 43133 and S 45445). Also known in Brunei 
(e.g., Muellner et al. ANM 2006) and Kalimantan (e.g., de Vogel 1028, Kostermans 7388 
and Kostermans 10623). 


Ecology. In mixed dipterocarp forest on hillsides, at altitudes to 400 m. 
30. Aglaia malaccensis (Ridl.) J.A.R.Anderson 
(of Malacca, Peninsular Malaysia) 


Sect. Amoora 
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Fig. 7. Agiaia meliosmoides (A—-G); A. neotenica (H-I); A. sterculioides (J-N). A, leafy shoot 
with female inflorescence; B, longitudinal section of female flower; C, stellate hair; D, leafy 
shoot with male inflorescence; E, longitudinal section of male flower; F, stellate hair; G, leafy 
shoot with fruit; H, leafy shoot with fruit; I, stellate hair; J, leafy shoot with male inflorescence; 
K, longitudinal section of male flower; L, stellate hair; M, leafy shoot with mature fruit; N, 
leafy shoot with young fruit. (A-C from SAN 64604, D-F from SAN 53434, G from SAN 
91695, H-I from S 27851, J-L from $ 2/330, M from § 39858, N from S 51427.) 
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CLTS (1980) 248; Pannell op. cit. (1982) 455, op. cit. (1989) 219, op. cit. (1992) 70, op. cit. (1995) 
216; Whitmore, Tantra & Sutisna op. cit. 223; PROSEA op. cit. (1995) 49; Turner op. cit. 337. 
Basionym: Amoora malaccensis Ridl., J. Str. Br. Roy. As. Soc. 75 (1917) 16, op. cit. (1922) 399. 
Lectotype (Pannell, 1982): Ridley 1797, Peninsular Malaysia, Malacca, Ayer Panas (K). 


Tree to 25 m tall, to 60 cm diameter, branched; sometimes with a few thick, shallow 
buttresses to 50 cm tall. Bark greyish brown or yellowish brown, with longitudinal rows of 
lenticels, flaking in large scales of irregular size to 65 x 35 cm; inner bark pink or white; 
latex white. Sapwood pink, yellow or white. Twigs fairly stout, apices densely covered 
with small pale brown or almost white stellate hairs or scales. Leaves imparipinnate, to 50 
cm long; petioles to 20 cm long; /eaflets smooth on both surfaces, (dull) green above and 
dark purplish brown below when dry, with a few very small pale brown stellate scales on 
the lower surface; lateral leaflets 4-7 on each side of rachis, subopposite; blades 
lanceolate, oblong or elliptical, 6.5-19 x 2-6.5 cm, base rounded, asymmetrical, margin 
planar, apex acuminate, acumen obtuse or acute, to 15 mm long; midrib impressed above, 
prominent below, sparsely to densely covered with minute dark reddish brown peltate 
scales; lateral veins 10-14 on each side of midrib, impressed above, slightly or not at all 
prominent below; intercostal venation faint; petiolules 1.5—2 cm long. Inflorescences to 25 
cm long, to 15 cm wide, densely covered with indumentum like that of the twigs. Flowers 
obovoid, to 3 x 2.5 mm; calyx divided to about halfway into 3 (or rarely 4) acute lobes, 
outside densely covered with stellate scales; petals 3, white, obovate, outside densely 
covered with stellate scales; staminal tube obovoid, cup-shaped, c. 2 mm tall, anthers 6 (or 
rarely 7), as long as the staminal tube, narrowly ellipsoid; ovary depressed globose, densely 
covered with stellate hairs, stigma ovoid with 3 apical lobes and 6 longitudinal ridges. 
Fruits depressed globose, 3.8—6 x 5.3—7 cm, reddish brown, dehiscing into 3 lobes when 
ripe, locules 3 or 4, each containing 0 or | seed; latex white. Seeds 2.7—3.8 x 2—2.1 x 1.5— 
1.8 cm, completely covered with a red or yellow aril 1—2 mm thick. 


Distribution. Sumatra, Peninsular Malaysia, Borneo and the Philippines. In Sabah, 
recorded from Keningau, Kinabatangan, Labuk Sugut and Sipitang districts (e.g., SAN 
72126, SAN 76287, SAN 83361, SAN 84130 and SAN 84833) and in Sarawak from Belaga, 
Bintulu, Kuching and Lundu districts (e.g., S 13951, S 18303, S 57161 and S 81378). Also 
occurring in Kalimantan (e.g., Arbainsyah et al. AA 1985 and Leighton 859) but not yet 
recorded from Brunei. 


Ecology. In mixed dipterocarp forests on clay, shale, sandy and loamy soils, at altitudes to 
700 m. Rare and scattered to common. 


31. Aglaia meliosmoides Craib Fig. 7A-G, Plate 3D. 


(like Meliosma, Sabiaceae; the leaves) 
Sect. Aglaia 


Bull. Misc. Inform. Kew (1913) 68; Corner op. cit. (1978) 31; Pannell op. cit. (1989) 219; Whitmore, 
Tantra & Sutisna op. cit. 223; Beaman & Anderson op. cit. 122. Lectotype (Pannell, 1992): Kerr 
2369, Thailand, Rawng Kwang (K; isolectotypes BM, E, K). Synonyms: Aglaia matthewsii Mert. op. 
cit. (1918) 79, op. cit. (1921) 322, op. cit. (1929) 124, Masamune op. cit. 372, Anderson op. cit. 
(1980) 248; Aglaia unifoliolata auct. non Koord. (1898): Ridley op. cit. (1930) 369, Anderson op. cit. 
(1980) 249; Aglaia triandra Ridl. op. cit. (1938) 215, nom. nov. pro Aglaia unifoliolata Ridl.; Aglaia 
odoardoi Merr., Webbia 7 (1950) 312, Anderson op. cit. (1980) 249; Aglaia shawiana Mert. op. cit. 
(1950) 314, Anderson op. cit. (1980) 249. 
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Tree to 20 m tall, to 30 cm diameter, branched; sometimes flowering when c. 1.5 m tall. 
Bark greyish brown, yellowish brown, pale or dark brown, pale yellow, usually smooth, 
sometimes lenticellate or flaky; inner bark brown, reddish brown, blackish red, pink, pale 
orange; latex white. Sapwood white, pale yellow or pink. Twig apices densely covered with 
orange-brown or reddish brown stellate hairs, sometimes interspersed with peltate scales, 
sparsely so elsewhere. Leaves simple, glossy green above and paler green below, upper 
surface shiny when dry; blades elliptical or lanceolate-oblong, 4.8-29 x 1.5—8 cm, base 
cuneate, slightly asymmetrical, margin slightly recurved and somewhat wavy, apex acute to 
acuminate, acumen to 25 mm long; midrib prominent on both surfaces, sometimes with 
persistent indumentum like that of the twigs; lateral veins 7-20 on each side of midrib, 
prominent below, subprominent above, with persistent indumentum similar to that of the 
twigs; intercostal venation subprominent on both surfaces when dry; young leaves densely 
covered with hairs like that of the twigs, glabrescent, sometimes persisting on the midrib 
near the petiole on both surfaces; petioles to 4 cm long, with swelling to 0.5 cm long 
adjacent to the lamina. Inflorescences to 20 cm long and 15 cm wide, densely covered with 
hairs like that of the twigs. Flowers subglobose, 1.9—2 x 1.7 mm, either sessile or with a 
pedicel to 2 mm long; calyx deeply divided into 5 subrotund lobes; petals 5; staminal tube c. 
1.5 x 1.1 mm, anthers about half the length of staminal tube; ovary subglobose, stigma c. 
0.4 x 0.1 mm. Fruits indehiscent, locules 1 or 2, each containing | seed, without a 
longitudinal ridge around it, obovoid or subglobose, either to 4.4 x 4.1 cm, yellow or 
white, with a thick woody pericarp to 10 mm thick and densely covered with stellate hairs 
on the outside, glabrescent, or c. 3.5 x 3 cm with pericarp c. 1 mm thick. 


Vernacular name. Sarawak—segera (Iban). 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Singapore and Borneo. Common; in 
Sabah, known from Beaufort, Keningau, Kinabatangan, Kota Merudu, Labuk Sugut, Lahad 
Datu, Ranau, Sandakan, Sipitang and Tawau districts (e.g., SAN 36081, SAN 66283, SAN 
68101, SAN 71258 and SAN 79953) and in Sarawak from Bintulu, Kapit, Kuching and Miri 
districts (e.g., S 16575, S 18348, S 24302, S 37461 and S 48402). Also occurring in Brunei 
(e.g., BRUN 87, Nielsen & Baslev 1104 and Simpson 2354) and Kalimantan (e.g., 
Ambriansyah & Arifin B 1496, Burley et al. 2872, Nooteboom 4420 and Wilkie 94176). 


Ecology. In mixed dipterocarp and kerangas forests, often on hillsides, on clay-rich soil or 
yellow sandy soil, sometimes on limestone or granite, at altitudes to 1350 m. 


Notes. Pannell (op. cit. 1992 & op. cit. 1995) treated this species as a synonym of Aglaia 
simplicifolia. In the present treatment, however, the species is recognised as distinct, 
differing from A. simplicifolia in its leaves which are shiny above when dry, subprominent 
intercostal venation on both surfaces, and fruit without a longitudinal ridge around it. 


32. Aglaia monozyga Harms 
(Greek, monos = solitary, zygos = yoke; the leaf with one lateral leaflet on each side of 
rachis) 


Sect. Aglaia 


Notizbl. Bot. Gart. Berlin 15 (1941) 473; Anderson op. cit. (1980) 249; Whitmore, Tantra & Sutisna op. 
cit. 223; Pannell op. cit. (1992) 311, op. cit. (1995) 299; Turner op. cit. 337; Beaman & Anderson 
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op. cit. 122. Lectotype (Pannell, 1992): Clemens 28192, Borneo, Sabah, Mt. Kinabalu, Tenompok (K; 
isolectotypes B, BO, G, K, L). 


Small tree to 10 m tall, to 16 cm diameter, branched. Bark smooth, white; inner bark 
reddish brown or yellowish brown. Twigs longitudinally wrinkled, apices densely covered 
with reddish brown stellate hairs which are often deciduous. Leaves imparipinnate, 8-67 
cm long; petioles 2.5—10(—14.5) cm long; /eaflets coriaceous, rugulose and minutely pitted 
on both surfaces, pale green or yellowish green when dry, both surfaces densely covered 
with hairs like that of the twigs when young, becoming more or less glabrous when older; 
lateral leaflets 1 or 2 on each side of rachis, opposite; blades lanceolate or obovate, 8—25(— 
46) x 3—7(-13) cm, base cuneate or attenuate, sometimes asymmetrical and rounded on one 
side, margin recurved, apex acuminate or caudate, acumen acute or obtuse, to 20 mm long; 
midrib prominent or subprominent on both surfaces; /ateral veins 6—15(—23) on each side of 
midrib, subprominent or barely prominent on both surfaces, black or dark brown when dry; 
intercostal venation faint on both surfaces; petiolules 1—3.5(-4) cm long, swollen at the 
base, flat or channelled on the adaxial side. Inflorescences robust, 11-35 cm long, 7-12 cm 
wide, densely covered with reddish brown or pale reddish brown stellate hairs. Flowers 
1.2-3 x 1.5-2.5 mm; calyx divided into 5 subrotund lobes, outside densely covered with 
reddish brown stellate hairs; petals 5; staminal tube cup-shaped or broadly cone-shaped, 
0.5-1.5 x 1.5 mm, anthers 5, 0.5—0.7 mm long; ovary depressed globose, 0.2—0.3 mm long, 
densely covered with pale brown stellate hairs with long arms, locules 1| or 2, stigma 0.3— 
0.4 mm long, ovoid, subglobose or depressed globose with a shallowly lobed margin and 
central depression. Fruits indehiscent, locules 2, each with 0 or 1 seed, subglobose or 
ellipsoid, to 4.5 x 4.1 cm, sometimes with a longitudinal ridge around it or with a small 
beak; pericarp 0.4—0.9 cm thick, orange or orange-red. Seeds c. 3.1 x 2.1 x 1.8 cm; aril 
pink. 


Vernacular names. Sabah—beluno-beluno (Dusun), langsat-langsat (Malay). 


Distribution. Peninsular Malaysia and Borneo. In Sabah, known from Keningau, Labuk 
Sugut, Ranau, Sandakan, Tambunan and Tawau districts (e.g., Clemens 30181, SAN 71929, 
SAN 81372, SAN 94961 and SAN 111316) and in Sarawak from Belaga, Kapit and Sri 
Aman districts (e.g., S 25749, S 42525, S 56588 and S 82180). Also occurring in E 
Kalimantan (e.g., Burley et al. 324, Burley et al. 792 and Kostermans 10441) but not yet 
recorded from Brunei. 


Ecology. In mixed dipterocarp, riverine, freshwater swamp, and montane forests on sandy, 
loam, laterite, and clay soils, sometimes on limestone, at altitudes to 2000 m. 


33. Aglaia multinervis Pannell 
(Latin, multus = many, nervus = nerve; the many-veined leaflets) 


Sect. Amoora 
Kew Bull. Add. Ser. 16 (1992) 84, op. cit. (1995) 222; PROSEA op. cit. (1995) 49; Turner op. cit. 
338. Lectotype (Pannell, 1992): Maingay 1610 (= Kew Distr. 343), Peninsular Malaysia, Malacca 


(K). Synonym: Amoora lanceolata Hiern op. cit. 560, King op. cit. 55, Ridley op. cit. (1922) 399; 
Aglaia sp. 3, Pannell op. cit. (1989) 228; Aglaia sp. 3/C, Whitmore, Tantra & Sutisna op. cit. 226. 
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Tree to 25 m tall, to 30 cm diameter, branched; buttresses small. Bark pale brown or pale; 
inner bark reddish brown; latex white. Sapwood pink, pale yellow. Twigs stout, apices 
densely covered with peltate scales with a dark reddish brown centre and pale fimbriate 
margin, sometimes interspersed with reddish brown stellate hairs. Leaves imparipinnate, to 
40 cm long; petioles to 10 cm long; /eaflets coriaceous, lower surface rugulose, with a few 
pale brown stellate scales with a darker centre on the midrib and scattered elsewhere; 
lateral leaflets 10-12 on each side of rachis, subopposite, terminal ones not folded at the 
base; blades lanceolate, 7-12 x 1.8-2 cm, base rounded or subcuneate, slightly 
asymmetrical, margin planar, apex acuminate, acumen obtuse, to 5 mm long; midrib slightly 
impressed above, prominent and wrinkled below; /ateral veins 20-25 on each side of 
midrib, alternating with less conspicuous veins which sometimes branch before reaching 
the margin, indistinct below, rarely turning black when dry; intercostal venation sometimes 
visible; petiolules to 1 cm long, sparsely stellate hairy. Inflorescences c. 20 cm long, c. 10 
cm wide, densely covered with peltate fimbriate scales like that of the twigs. Flowers 2.3—3 
x 1.8-2.8 mm; calyx c. half the length of corolla, divided halfway into 3 acute lobes, outside 
densely covered with stellate scales; corolla tube 2.2-3 x 1.8 x 2.8 mm, divided for two 
thirds of its length into 3 lobes, outside densely covered with stellate scales; staminal tube 
obovoid, 1.5—2 x 0.8—2.3 mm, anthers 6 or 7, ellipsoid, 1.2—-1.5 x 0.3-0.6 mm, with a few 
simple hairs; ovary depressed globose, 0.4—0.6 x 0.6—-0.8 mm, stigma ovoid with 3 apical 
lobes and 6 longitudinal ridges, 0.4—-0.8 x 0.3—0.5 mm. Fruits subglobose or obovoid with a 
small beak, to 6 x 5 cm, brown, bright red or yellow, densely covered with minute reddish 
brown stellate hairs; dehiscing into 3 lobes when ripe, locules 3, each containing one seed. 


Vernacular names. Sabah—langsat-langsat (Malay), lantupak (Dusun Kinabatangan), 
manggi (Dusun Kinabatangan). 


Distribution. Sumatra, Peninsular Malaysia, Singapore and Borneo. In Sabah, known from 
Keningau, Kinabatangan, Lahad Datu, Sandakan and Tawau districts (e.g., SAN 16438, 
SAN 19222, SAN 42152, SAN 85005 and SAN 88689) and in Sarawak from Lubok Antu and 
Marudi districts (e.g., S 69606, S 91409 and S 91580). Also occurring in E Kalimantan 
(e.g., Kostermans 5067, Kostermans 5867, Kostermans 6702 and Kostermans 12635) but 
not yet recorded from Brunei. 


Ecology. In forest, often on hillsides, at altitudes to 500 m. 
Notes. The older epithet /anceolata can not be applied to this species because it has been 


preoccupied by Aglaia lanceolata Merr. (Philip. J. Sc., Bot. 5 (1910) 184, which has 
become a synonym of A. rimosa (Blanco) Merr., Spec. Blanc. (1918) 212). 


34. Aglaia neotenica Kosterm. Fig. 7H-I. 


(Greek, neos- = new or young, teinein = extend or retain; retaining juvenile form, the fruit) 
Sect. Aglaia 


Reinwardtia 7, 5 (1969) 433. Type: Hallier 2810, Borneo, Kalimantan, Lianggagang 
(holotype BO; isotypes K, L). 


Small tree to 8 m tall, branched. Bark smooth, greyish green. Twigs pale greenish brown or 
greyish brown, densely covered with deciduous reddish brown stellate hairs. Leaves simple, 


78 


TREE FLORA OF SABAH AND SARAWAK VOL. 6 (2007) 


with dense hairs like that of the twigs when young, glabrous or with few hairs on the midrib 
below when older, pale green when dry; blades narrowly elliptical, sometimes elliptical, 
(5-)10-15(-24) x (1.5-)2-4 cm, base cuneate, margin planar, apex caudate, acumen 
narrow, obtuse, to 22 mm long; midrib impressed above, prominent below; /ateral veins 8— 
15 on each side of midrib, ascending, curved upwards near the margin and nearly or quite 
anastomosing, impressed above, subprominent below; intercostal venation slightly 
prominent below; petioles 0.5—2 cm long. Inflorescences to 3.5 cm long and 2.5 cm wide. 
Flowers 2—2.5 x 2—2.5 mm; calyx cup-shaped, divided almost to the base into 5 ovate lobes 
c. 1.5 x 1 mm; petals 5, aestivation quincuncial; staminal tube shallowly cup-shaped, 1.2 x 
1.6 mm, anthers 3; ovary 0.2 x 0.3 mm, with dense orange-brown stellate hairs, stigma 
sessile, c. 0.6 x 0.3 mm. Fruits indehiscent, borne singly, ovoid, to 6.9 x 3.9 cm, green 
turning bright reddish orange when ripe, with up to 8 shallow longitudinal ridges or 
prominent flanges to 3 mm wide, sometimes with a small apical beak to 3 mm long, densely 
covered with brown stellate hairs; peduncles to 1.5 cm long. Seed 1. 


Vernacular name. Sarawak—-segera (Iban). 


Distribution. Endemic in Borneo, known only in Sarawak from Bau, Bintulu, Kapit, 
Kuching, Marudi and Miri districts (e.g., S 17632, S 23038, S 25638, S 30758, S 43883 and 
S 66003) and in Kalimantan from the type. 


Ecology. In mixed dipterocarp forest or forest on slopes, usually on limestone, sometimes 
on clay loam or rhyodacite-derived soil, at altitudes to 900 m. 


Notes. Previously treated by Pannell (op. cit. 1992 & op. cit. 1995) as a synonym of Aglaia 
simplicifolia, A. neotenica is here recognised as distinct, differing from A. simplicifolia in 
its narrowly elliptical leaves and fruit with 8 or more longitudinal ridges or flanges. 


35. Aglaia odoratissima Blume 
(Latin, odoratissimus = very sweet-smelling; the flowers) 


Sect. Aglaia 


Bidjr. Fl. Ned. Ind. (1825) 171; Miquel op. cit. (1868) 43; King op. cit. 67; Koorders & Valeton op. 
cit. (1913) ¢t. 160; Ridley op. cit. (1922) 404; Merrill op. cit. (1929) 124; Masamune op. cit. 372; 
Backer & Bakhuizen f' op. cit. 128; Corner op. cit. (1978) 31, op. cit. (1988) 496; Anderson op. cit. 
(1980) 249; Pannell op. cit. (1989) 221, op. cit. (1992) 237, op. cit. (1995) 276; Whitmore, Tantra & 
Sutisna op. cit. 224; Tumer op. cit. 338; Coode et al. (eds.) op. cit. 201; Beaman & Anderson op. cit. 
122. Lectotype (Pannell, 1992): Blume s.n., Java, Mt. Salak (L [Acc. No. 9081321428]; isolectotypes 
BO, L [Acc. No. 9081321458, 9081321495 & 9081321499]). Synonyms: Aglaia affinis Merr. op. cit. 
(1908) 235, Masamune op. cit. 370, Anderson op. cit. (1980) 247; Aglaia heterophylla Merr. op. cit. 
(1918) 77, op. cit. (1921) 322, Masamune op. cit. 371; Aglaia cuspidella Ridl. op. cit. (1930) 367, 
Anderson op. cit. (1980) 247. (For further synonyms cf. Pannell op. cit. 1992 & op. cit. 1995.) 


Usually a small tree, sometimes to 18 m tall, to 25 cm diameter, branched. Bark smooth, 
greenish grey, pale brown or brown, with small lenticels in longitudinal rows; inner bark 
reddish brown, yellow or white; latex white. Sapwood pale yellowish brown or pale 
yellow; heartwood reddish brown. Twig apices densely covered with dark brown, 
peltate fimbriate scales (usually less than 0.2 mm diameter) interspersed with pale 
yellowish brown stellate 
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hairs. Leaves imparipinnate, to 40 cm long; petioles to 6.5 cm long; Jeaflets often bluish 
green above and pale brown below when dry, the midrib above sparsely covered with 
scales or hairs like that of the twigs, densely so on the midrib below, and sparsely to 
densely so on the lower surface; lateral leaflets I or 2 (or rarely 3) on each side of rachis, 
subopposite or opposite; blades elliptical, ovate or obovate, (2.2—)5—18 x (0.7—)1.5—7.5 cm, 
base rounded or cuneate, asymmetrical, margin slightly recurved, apex acuminate-caudate, 
acumen obtuse, to 20 mm long; midrib prominent below; lateral veins (rarely 4) 5-11 on 
each side of midrib, subprominent below; intercostal venation faint on both surfaces; 
petiolules 2-3.5 cm long. Inflorescences densely covered with reddish brown stellate 
scales; males 7-35 cm long, 2—25 cm wide, females 3.5—12 cm long. Flowers 1.1—1.5 x 1- 
1.5 mm; calyx outside with numerous reddish brown stellate scales, divided almost to the 
base into 5 subrotund lobes; petals 5; staminal tube shallowly cup-shaped, 0.8—-1 = 0.9-1.4 
mm, apical margin incurved and shallowly 5-lobed, anthers ovoid, c. 0.3 x c. 0.2 mm; ovary 
depressed globose, 0.2-0.3 mm across, densely covered with stellate hairs, locules 1 or 2, 
each containing 1 ovule, stigma ovoid, c. 0.3 x 0.4 mm. Fruits indehiscent, locules 1 
(rarely 2), each containing | seed, ellipsoid or obovoid, 1.5—2 x 1-1.6 cm, yellow, orange 
or orange-red, densely covered with pinkish orange stellate scales turning brown when dry; 
pericarp 1—1.5 mm thick, fibrous and flexible. Seeds 1.3—1.4 x 0.9-1.1 x 0.7-0.8 cm; aril 1 
mm thick, pale pink, white or yellow, translucent, gelatinous, sweet-tasting. 


Vernacular names. Sabah—langsat-langsat (Malay), langsat munyit (Malay), lantupak 
(Dusun Kinabatangan), tanggal (Dusun Kinabatangan). Sarawak—segera (Iban). 


Distribution. Nicobar Islands, Myanmar, Thailand, Sumatra, Peninsular Malaysia, Borneo, 
the Philippines, Java, Nusa Tenggara and Sulawesi. Common throughout Sabah and 
Sarawak. In Sabah, known from Beaufort, Keningau, Kinabatangan, Kota Kinabalu, Kudat, 
Lahad Datu, Ranau, Sandakan, Semporna and Tawau districts (e.g., SAN 57190, SAN 
67184, SAN 76477, SAN 82258 and SAN 116612) and in Sarawak from Bau, Belaga, Kapit, 
Kuching, Lawas, Lundu, Miri, Serian, Simunjan and Tatau districts (e.g., S 18454, S 21728, 
S 34208, S 44684 and S 55293). Also occurring in Brunei (e.g., Argent 9198, Dransfield JD 
6811, Kirkup DK 344, Niga NN 360 and Wong WKM 1396) and Kalimantan (e.g., Church 
et al. 1198, Endert 4945, Kessler et al. PK 1347 and Sidiyasa 1207). 


Ecology. In mixed dipterocarp and riverine forests, on clay loam, basalt, shale-derived, 
brown sandy, and yellow or white sandy soils, at altitudes to 1370 m. 


36. Aglaia oligophylla Miq. 
(Greek, oligos = few, phullon = leaf; with few leaflets) 


Sect. Aglaia 


Fl. Ind. Bat. Suppl. 1 (1861) 507, op. cit. (1868) 41; King op. cit. 63; Ridley op. cit. (1922) 403; 
Pannell op. cit. (1989) 222, op. cit. (1992) 302, op. cit. (1995) 297; Whitmore, Tantra & Sutisna op. 
cit. 224; Tumer op. cit. 338; Beaman & Anderson op. cit. 123. Lectotype (Pannell, 1992): 
Diepenhorst s.n., Sumatra, Priaman (U [Acc. No. 39229]; isolectotype U [Acc. No. 39230)). 
Synonyms: Aglaia oligantha C.DC. op. cit. (1878) 603, Merrill op. cit. (1929) 124, Masamune op. cit. 372; 
Aglaia fusca King op. cit. 62, Pannell op. cit. (1989) 216; Aglaia bordenii Merr. op. cit. (1904) 22; Aglaia 
polyantha Ridl. op. cit. (1930) 369, Anderson op. cit. (1980) 249; Aphanamixis reticulosa Kosterm., 
Reinwardtia 7, 1 (1965) 30. 
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Tree to 25 m tall, to 25 cm diameter, branched. Bark smooth, pale green, pale brown, 
greenish yellow or pale grey; inner bark pale green, pale grey, pale yellow or yellowish 
brown; latex white. Sapwood white or yellow. Twig apices densely covered with pale 
yellowish brown stellate hairs or scales. Leaves imparipinnate, to 40 cm long; petioles to 9 
cm long; /eaflets subcoriaceous, both surfaces rather shiny when dry, lower surface with a 
few to dense pale brown stellate hairs on the midrib and occasionally also on the rest of the 
surface; lateral leaflets 1-5 on each side of rachis, opposite or subopposite, basal ones only 
slightly smaller than the rest; blades obovate or elliptical, 5—22 x 2—8.5 cm, base cuneate or 
rounded, asymmetrical, margin recurved, apex acuminate-caudate, acumen obtuse, to 10 
mm long; midrib prominent below; lateral veins S—10 on each side of midrib, subprominent 
on both surfaces; intercostal venation visible above, subprominent below; petiolules 1.2—2 
cm long, thickened at base, densely covered with indumentum like that of the twigs. 
Inflorescences 10—20 cm long, 9-15 cm wide, densely covered with indumentum like that 
of the twigs. Flowers depressed globose, to 2 x 2.5 mm; calyx divided to almost halfway 
into 5 blunt lobes with ciliate margin, outside sparsely covered wih stellate scales; petals 5; 
staminal tube depressed globose, c. 1 x 1.3 mm, anthers 5, obovoid, c. 0.5 mm; ovary 
depressed globose, stigma narrowly ovoid, densely covered with stellate hairs on the lower 
two thirds, with two small shiny black glabrous apical lobes. Fruits indehiscent, locules 1 
or 2 (rarely 3), each containing | seed, subglobose, to 3.4 x 3.7 cm; pericarp greyish brown 
or yellow, woody and longitudinally ridged when dry, outside densely covered with pale 
yellowish brown stellate hairs. Seeds with a translucent gelatinous, white or brown, sweet 
edible aril. 


Vernacular names. Sabah—/angsat-langsat (Malay), langsat munyit (Malay), lantupak 
(Dusun Kinabatangan). Sarawak—segera (Iban). 


Distribution. Andaman Islands, Thailand, Sumatra, Peninsular Malaysia, Borneo and the 
Philippines. In Sabah, known from Kinabatangan, Lahad Datu, Ranau, Sandakan, 
Semporna, Tawau and Tenom districts (e.g., S4N 24030, SAN 65875, SAN 77941, SAN 
89501 and SAN 93137) and in Sarawak from Kapit, Kuching and Limbang districts (e.g., 
Haviland 3200, S 42943, S 47362, S 62005 and S 85897). Also occurring in Brunei (e.g., 
Simpson 2150) and Kalimantan (e.g., Church et al. 2401, Kostermans 4847, Kostermans 
10168 and Kostermans 21043). 


Ecology. In mixed dipterocarp and kerangas forests, at altitudes to 830 m. 


37. Aglaia pachyphylla Miq. 
(Greek, pachys = thick, stout, phullon = leaf) 


Sect. Aglaia 


Ann. Mus. Bot. Lugd. Bat. 4 (1868) 57; Pannell op. cit. (1992) 117, op. cit. (1995) 234; PROSEA op. 
cit. (1995) 50; Turner op. cit. 338; Argent et al. (eds.) op. cit. 412; Beaman & Anderson op. cit. 123. 
Lectotype (Pannell, 1992): Korthals s.n., W Sumatra (U [Acc. No. 39214]; isolectotype L [Acc. No. 
9081321571 & 9081321650]). Synonyms: Aglaia barbatula Koord. & Valeton op. cit. (1896) 167, 
op. cit. (1913) t. 153, Backer & Bakhuizen f op. cit. 126, Pannell op. cit. (1989) 213, Whitmore, 
Tantra & Sutisna op. cit. 220; Aglaia megistocarpa Merr. op. cit. (1929) 130, Masamune op. cit. 
372, Anderson op. cit. (1980) 248. 
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Tree to 43 m tall, to 65 cm diameter, branched; sometimes flowering when c. 3 m tall; 
buttresses to 2 m tall, to 1 m out and to 23 cm thick. Bark brown, greyish brown, with large 
corky lenticels or with pits and regular longitudinal narrow fissures; inner bark dark brown 
or yellow; latex white, when present. Sapwood pinkish brown, pale brown. Twigs to 3 cm 
diameter, with large prominent petiole scars, channelled, densely covered with reddish 
brown stellate hairs or hairs with a long central rachis and many arms. Leaves 
imparipinnate, to 135 cm long; petioles to 30 cm long; Jeaflets smooth on both surfaces, 
upper surface usually shiny, with numerous minute pits, Jower surface densely covered with 
pale reddish brown hairs with a central rachis and 2-4 whorls of arms radiating from it or 
densely covered with pale or dark brown stellate hairs or scales, sometimes interspersed 
with darker hairs; lateral leaflets 9-13 on each side of rachis, subopposite; blades oblong, 
lanceolate or oblanceolate, 12—31.5 x 2-9 cm, base rounded, subcordate or cuneate, 
asymmetrical, margin planar, apex acuminate, acumen acute or obtuse, to 15 mm long; 
midrib impressed above, prominent below; /ateral veins 24-39 on each side of midrib, 
impressed above, prominent below; intercostal venation subprominent or faint but visible 
on both surfaces; petiolules 1-2.5 cm long. Inflorescences to 45 cm long, to 60 cm wide, 
densely covered with hairs like that of the twigs. Flowers sessile on the terminal branches 
of the inflorescence and often clumped together, subglobose, to 2.2 x 2 mm; calyx almost as 
long as corolla, outside densely covered with pale brown stellate hairs, with 5 rounded 
lobes; petals 5, c. 1.3 x 1.7 mm; staminal tube subglobose, c. 1.1 x 1.3 mm, thick and 
fleshy, anthers 0.8 x 0.5—0.6 mm; ovary depressed globose, c. 0.4 x 0.7 mm, locules 3, each 
containing 2 ovules, stigma cylindrical, c. 0.6 x 0.3 mm, truncate at the apex. 
Infructescences with 1—3 fruits each, crowded in axils of leaves at ends of shoots. Fruits 
indehiscent, locules 2 or 3 (rarely 4), each containing | or 2 seeds, obovoid or subglobose, 
to 8 x 8.5 cm, greyish green when young, brown when mature, glabrescent; pericarp 1.6—2 
cm thick, with white latex. Seeds c. 3.6 x 2.1 x 1.9 cm, completely surrounded by a fleshy, 
translucent aril. 


Vernacular names. Sabah—koping-koping (Malay), langsat-langsat (Malay). 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Borneo, the Philippines, Java and 
Sulawesi. In Sabah, recorded from Keningau, Kinabatangan, Labuk Sugut, Lahad Datu, 
Sandakan and Semporna districts (e.g., SAN 29818, SAN 82351, SAN 92156 and S 94021) 
and in Sarawak from Kapit, Kuching, Lawas, Lundu and Miri districts (e.g., S 13643, S 
20892, S 28289, S 31545 and S 41873). Also occurring in Kalimantan (e.g., Burley et al. 
692 and Burley et al. 2706) but not yet recorded from Brunei. 


Ecology. In forest, on limestone, igneous rocks, clay and sandstone, at altitudes to 600 m. 


38. Aglaia palembanica Miq. 


(of Palembang, Sumatra) 
Sect. Aglaia 


Fl. Ind. Bat. Suppl. 1 (1861) 507, op. cit. (1868) 52; Hiern op. cit. 557; King op. cit. 72, p.p.; Merrill 

op. cit. (1921) 323, op. cit. (1929) 124; Ridley op. cit. (1922) 409, p.p.; Masamune op. cit. 372; 
Corner op. cit. (1978) 131; Anderson op. cit. (1980) 249; Pannell op. cit. (1989) 223, op. cit. (1992) 
323, op. cit. (1995) 304; Whitmore, Tantra & Sutisna op. cit. 224; Turner op. cit. 338; Beaman & 
Anderson op. cit. 123. Lectotype (Pannell, 1992): Teysmann HB 3527, Sumatra, Palembang, Batu 


82 


TREE FLORA OF SABAH AND SARAWAK VOL. 6 (2007) 


Radja (U [Acc. No. 39222]; isolectotypes K, L [Acc. No. 9081321647]). Synonym: Aglaia pamattonis 
Miq. op. cit. (1868) 53, Merrill op. cit. (1921) 323, Masamune op. cit. 372. 


Treelet to 5 m tall, branched. Twig apices densely covered with brown stellate hairs with 
the arms usually not overlapping. Leaves imparipinnate, to 36 cm long; petioles to 10 cm 
long; leaflets below with brown stellate hairs like that of the twigs evenly scattered, 
interspersed with some paler stellate scales or peltate scales with a long fimbriate margin; 
lateral leaflets 4-6 on each side of rachis, subopposite; blades narrowly elliptical, 
lanceolate, oblong or oblanceolate, 6—22.5 x 1.3-3.5 cm, base cuneate or rounded, 
asymmetrical, margin slightly wavy and recurved, apex caudate or acuminate, acumen 
obtuse or acute, to 15 mm long; midrib prominent below; lateral veins 9-13 on each side of 
midrib, subprominent below; intercostal venation faint but visible below; petiolules to 0.8 
cm long. Inflorescences to 30 cm long and 30 cm wide, densely covered with brown 
stellate hairs. Flowers tightly packed on the terminal branches of the inflorescence, 
subglobose or slightly longer than broad, c. 1.2 mm long; calyx c. 1.2 mm diameter, with 5 
rotund or elliptical obtuse lobes, outside sparsely to densely covered with pale brown 
stellate hairs; petals 5; staminal tube c. 0.8 mm tall, cup-shaped with the apical margin 
incurved, anthers ovoid c. 0.4 mm long; ovary depressed globose. Fruits indehiscent, 
locules I or 2, subglobose, to 4 mm diameter, glabrous or sparsely hairy, brown or red; 
pericarp thin and brittle. 


Vernacular name. Sabah—lantupak (Dusun Kinabatangan). 


Distribution. Sumatra, Peninsular Malaysia, Borneo and the Philippines. In Borneo, known 
only in Sabah from Keningau, Kinabatangan, Kota Belud, Kudat, Labuk Sugut, Lahad 
Datu, Sandakan, Tawau and Tenom districts (e.g., SAN 43030, SAN 55846, SAN 63271, 
SAN 72022 and SAN 88198) and in Kalimantan (e.g., Arifin et al. AA 1141, Laman et al. TL 
1240 and Motley s.n.). 


Ecology. In forest, on clay, laterite, sandstone, sand, limestone-derived soils, at altitudes to 
450 m. 


39. Aglaia ramotricha Pannell 
(Latin, ramus = branch, Greek, trichos = hair; with branched hairs) 


Sect. Aglaia 


Kew Bull. Add. Ser. 16 (1992) 115, op. cit. (1995) 234; Beaman & Anderson op. cit. 123. Type: 
Beaman 9308, Borneo, Sabah, Kota Belud district (holotype FHO; isotype K). 


Tree, 6—15(—20) m tall, to 20 cm diameter, branched; buttresses to 60 cm tall, to 30 cm out. 
Bark brown; inner bark pale brown or pink. Sapwood yellow or brown. Twigs 2—4.2 cm 
diameter, densely covered with compact reddish brown stellate hairs or brown hairs which 
have a central rachis and 2-4 whorls of arms radiating from it. Leaves imparipinnate, to 
155 cm long; petioles to 46 cm long; Jeaflets below with numerous hairs like that of the 
twigs when young, with numerous reddish brown, pale brown or nearly white stellate hairs 
and scales on the midrib and lateral veins and sparsely so on the rest of that surface when 
mature; lateral leaflets 7-10 on each side of rachis, subopposite or alternate; blades oblong 
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or elliptical, 8.5-68 x 3-22 cm, base rounded, subcordate or cuneate, margin recurved, 
apex broadly acuminate, acumen obtuse or acute, 5-20 mm long; midrib prominent below; 
lateral veins 16-32 on each side of midrib, subprominent below; intercostal venation 
subprominent on both surfaces; petiolules 1—2.5 cm long. Inflorescences to 45 cm long, to 
60 cm wide, sparsely branched, densely covered with hairs like that of the twigs or the 
distal branches densely covered with golden-brown stellate hairs. Flowers ellipsoid or 
subglobose, 1.6—3.5 x 1.6—2.5 mm, sessile and clumped around the terminal branches of the 
inflorescence; calyx almost as long as corolla, with 5 rounded lobes, outside sparsely 
covered with pale brown stellate scales; corolla 1.3—3 x 1.4—2.5 mm, divided to half way or 
almost to the base into 5 broad ovate lobes; staminal tube ellipsoid or obovoid, 1—2.5 x 
1.1-1.8 mm, anthers 5, ellipsoid or ovoid, 0.7—1.2 <x 0.5—0.8 mm; ovary depressed globose, 
0.1-0.5 x 0.6-0.7 mm, densely covered with pale stellate scales or hairs, locules 2 or 3, 
stigma 0.5—1.1 = 0.3-0.5 mm, apex expanded to 0.4—-0.5 mm wide, columnar, shiny dark 
brown, with 5—10 longitudinal ribs and 3—5 apical lobes. Fruits indehiscent, locules 2 or 3, 
each containing 1 seed, reddish yellow, subglobose or ellipsoid, c. 3.5 cm diameter, with 
numerous to densely packed compact reddish brown hairs or pale brown stellate hairs. 
Seeds to 2 x 1.2 cm. 


Vernacular name. Sabah—lantupak (Dusun Kinabatangan). 


Distribution. Endemic in Borneo, known only in Sabah from Kuala Penyu and Ranau 
districts (e.g., Beaman 9722, Clemens 26870 and Clemens 31468), in Sarawak from Bau, 
Belaga, Marudi, Serian and Tatau districts (e.g., S 21794, S 28091, S 30396, S 37453 and S 
41066) and in Kalimantan (e.g., Amdjah 536 and Burley et al. 688). 


Ecology. Understorey tree in hill and lower montane forests on limestone and sometime 
ultrabasic substrate, at altitudes to 1600 m. 


40. Aglaia rivularis Merr. 
(Latin, rivulus = brook, rivulet; referring to its natural habitat) 


Sect. Aglaia 


PEB (1929) 125; Masamune op. cit. 373; van Steenis op. cit. 291; Whitmore, Tantra & Sutisna op. cit. 
224; Pannell op. cit. (1992) 247, op. cit. (1995) 279; PROSEA op. cit. (1995) 51; Beaman & 
Anderson op. cit. 123. Lectotype (Pannell, 1992): Elmer 21789, Borneo, Sabah, Tawau (UC; 
isolectotypes A, BM, G, GH, L, MICH, SING, U). 


Small tree to 15 m tall, to 15 cm diameter; some branches projecting horizontally from the 
river bank over the water. Bark smooth, brown or whitish brown; inner bark reddish brown 
or pale brown. Sapwood pink or almost white. Twig apices densely covered with reddish 
brown, orange-brown or pale brown peltate scales often with a short or long fimbriate 
margin. Leaves simple, densely covered with peltate scales like that of the twigs on the 
midrib below, and sparsely so on the rest of the lower surface (sometimes densely when 
young); blades linear-lanceolate, 6.5-24 x 1-4 cm, base cuneate, margin recurved, apex 
acuminate, acumen to 20 mm long; midrib prominent below; lateral veins 10-17 on each 
side of midrib, subprominent below; intercostal venation faint but visible or occasionally 
subprominent below; petioles 1-2 cm long, densely covered with scales like that of the 
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twigs. Inflorescences 12—23 cm long, 6—12 cm wide, densely covered with scales like that 
of the twigs. Flowers 1—2 x 1.5—2.5 mm; calyx divided into (rarely 4) 5 rounded lobes, 
margins ciliate, outside densely covered with peltate scales; petals 5 (rarely 6); staminal 
tube 1-1.3 x 0.9-1.5 mm, thickened inside below the bases of the anthers, margin lobed, 
anthers 5, ovoid, c. 0.3 x 0.3 mm; ovary depressed globose, 0.2—0.4 x 0.3-0.4 mm, outside 
densely covered with peltate or stellate scales, locule 1, containing | ovule, stigma ovoid or 
depressed globose with a central apical depression, 0.2-0.3 x 0.3-0.4 mm. Fruits 
indehiscent, locule 1, ellipsoid, c. 1.5 x 0.8—1 cm, brown, reddish brown or yellow; stalks to 
0.8 cm long; pericarp reddish brown. Seed 1, surrounded by an edible aril. 


Vernacular names. Sabah—/ambunan (Dusun Labuk), runu (Sungei Segaliud). 


Distribution. Endemic in Borneo, known only in Sabah (widespread) from Kinabatangan, 
Kota Belud, Kota Merudu, Labuk Sugut, Lahad Datu, Ranau, Sandakan and Tawau districts 
(e.g., SAN 44708, SAN 69375, SAN 89005, SAN 95918 and SAN 116405) and in Kalimantan 
(e.g., Amdjah 823, Arbainsyah AA 1915, Kostermans 12728 and Kostermans 21189). 


Ecology. Rheophyte, found along river banks in forest on sandy soils, at altitudes 500-1000 
m. 


41. Aglaia rubiginosa (Hiern) Pannell Fig. 4E-G. 


(Latin, rubiginosus = rusty red; the indumentum) 
Sect. Amoora 


Mal. For. 45 (1982) 455, op. cit. (1989) 225, op. cit. (1992) 92, op. cit. (1995) 225; Whitmore, Tantra 
& Sutisna op. cit. 225; PROSEA op. cit. (1995) 51; Turner op. cit. 338; Coode et al. (eds.) op. cit. 
201. Basionym: Amoora rubiginosa Hiern op. cit. 561, King op. cit. 54, Ridley op. cit. (1922) 398, 
Corner op. cit. (1978) 131, 198, Anderson op. cit. (1980) 250. Lectotype (Pannell, 1982): Griffith 
1050, Peninsular Malaysia, Malacca (K). Synonym: Ag/aia ignea Valeton in K. Heyne, Nutt. Fl. Ned. 
Ind. 3 (1917) 59, Anderson op. cit. (1980) 248, Whitmore, Tantra & Sutisna op. cit. 222. 


Tree to 20 m tall, branched. Bark greyish brown, flaking into long narrow scales; inner 
bark pale pinkish brown; latex white. Sapwood yellowish brown, reddish brown towards 
the heartwood. Twigs stout, with large petiole scars, densely covered with reddish brown or 
dark brown stellate hairs. Leaves imparipinnate, to 80 cm long; petioles to 20 cm long; 
leaflets coriaceous, above dark shiny green and pitted, below densely covered with reddish 
brown stellate scales with a darker, depressed centre; lateral leaflets 9-12 on each side of 
rachis, subopposite; blades lanceolate or ovate, 6.5—16.5 x 2.2-6 cm, base rounded or 
cordate, asymmetrical, margin strongly recurved, apex acuminate, acumen acute, to 10 mm 
long; midrib impressed above, prominent below; lateral veins 13-18 on each side of midrib, 
impressed above, prominent below; intercostal venation faint to invisible on both surfaces; 
petiolules 1—2 cm long. Inflorescences to 70 cm long and wide, with indumentum like that 
of the twigs. Flowers to 9 x 5 mm; calyx shallowly 3-lobed, with indumentum like that of 
the twigs; petals 3; staminal tube ellipsoid, shallowly 3-lobed, anthers 6, narrowly ovoid; 
ovary depressed globose, densely covered with stellate hairs, stigma ellipsoid with 3 apical 
lobes and 6 longitudinal ridges. Fruits ellipsoid or obovoid, c. 6 x 5 cm, red, without a beak 
or a Stalk, locules 3, each containing | seed, dehiscing into 3 lobes when ripe. Seeds with a 
complete red aril; testa brown. 
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Vernacular names. Sabah—lantupak paya (preferred name), Jantupak (Dusun 
Kinabatangan). Sarawak—jelungan sasak (preferred name), bersangai (Melanau Rejang), 
chenaga gayong (Iban), sangai (Melanau Oya). 


Distribution. Sumatra, Peninsular Malaysia, Singapore and Borneo. In Sabah, uncommon 
and recorded from Beaufort, Labuk Sugut, Papar, Sandakan and Tawau districts (e.g., SAN 
22879, SAN 41549, SAN 45052 and SAN 63525) and in Sarawak from Betong, Bintulu, 
Daro, Kuching, Lawas, Lundu, Miri, Mukah, Sarikei, Sibu and Sri Aman districts (e.g., 
Pennington 7980, S 9018, S 9807, S 16521 and S 25418). Also occurring in Brunei (e.g., 
BRUN 949 and BRUN 1002) and Kalimantan (e.g., Kostermans 8009 and Kostermans 
10353). 


Ecology. In freshwater, peatswamp and dry kerangas forests, at altitudes to 15 m. 


42. Aglaia rufibarbis Rid. Plates 3A & B. 
(Latin, rufus = reddish, barba = beard; with indumentum comprising reddish brown stellate 
hairs with long arms) 


Sect. Aglaia 


J. Str. Br. Roy. As. Soc. 75 (1917) 17, op. cit. (1922) 409; Pannell op. cit. (1992) 344, op. cit. (1995) 
312; Tumer op. cit. 338. Type: Cantley 25, Peninsular Malaysia, Johor, Mt. Ophir (holotype K). 


Small tree to 5 m tall, to 5 cm diameter, sparsely branched. Bark usually grey and pale 
brown, sometimes dark brown with dark grey patches, with longitudinal cracks; inner bark 
green, pale yellowish brown or orange-brown, with longitudinal striations; latex white. 
Sapwood pale yellowish brown or orange-brown. Twigs densely covered with reddish 
brown stellate hairs with arms to 4 mm long, the hairs sometimes deciduous or the longer 
arms often breaking off leaving a dense cluster of short arms. Leaves imparipinnate, to 85 
cm long; petioles 10-22 cm long; leaflets with numerous stellate hairs like that of the twigs 
on both surfaces but more frequent on the lower one, with the arms of adjacent hairs 
overlapping, interspersed with smaller paler hairs with fewer arms; lateral leaflets 3 on 
each side of rachis, opposite; blades obovate or elliptical, 14-28 x 6-11 cm, base cuneate 
or subcordate, asymmetrical, margin recurved, apex acuminate or caudate, acumen obtuse 
or acute, 5-25 mm long; midrib prominent below; lateral veins 14—21 on each side of 
midrib, prominent below; intercostal venation faint but visible on both surfaces; petiolules 
0.2-4 cm long. Inflorescences densely stellate hairy; males to 40 cm long and wide; 
females to 6 cm long and wide. Flowers minute, subglobose, to 1.2 mm diameter; calyx 
deeply divided into 5 narrow, acute lobes, outside covered with numerous stellate hairs; 
petals 5 (rarely 6), c. 1 mm long; staminal tube nearly as long as the corolla, anthers 
broadly ovoid, 0.2-0.25 mm; ovary depressed globose, stigma subglobose with 2 small 
apical lobes. Fruits (young) indehiscent, locule 1, containing 1 seed, subglobose, c. 2 x 2 
cm, densely covered with often deciduous stellate hairs like that of the twigs; pericarp 
brittle, readily torn open, c. 1 mm thick, inner surface smooth, white and shiny. 


Distribution. Peninsular Malaysia and Borneo. In Borneo, known only in Sarawak from 


Belaga, Bintulu, Kapit, Kuching and Miri districts (e.g., Mabberley 1582, Mabberley 1631, 
S 13663, S 49152 and S 68534) and in Kalimantan (e.g., Church et al. 236 and Winkler 637). 
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Ecology. In mixed dipterocarp forest, at 100—250 m altitude. 


43. Aglaia rufinervis (Blume) Bentv. 
(Latin, rufus = reddish, nervus = nerve; the indumentum on the lateral veins on the lower 
leaflet surface) 


Sect. Aglaia 


Acta Bot. Neerl. 11 (1962) 19; Backer & Bakhuizen f op. cit. 127; Pannell op. cit. (1992) 317, op. cit. 
(1995) 302; PROSEA op. cit. (1995) 52; Turner op. cit. 338. Basionym: Trichilia rufinervis Blume 
op. cit. (1825) 164. Lectotype (Pannell, 1992): Sin. coll., Java, Mt. Gede and Pangrango (L [Acc. No. 
91043340]). Synonyms: Aglaia trichostemon C.DC. op. cit. (1878) 608, King op. cit. 77, Merrill op. 
cit. (1921) 323, Ridley op. cit. (1922) 407, Masamune op. cit. 373, Anderson op. cit. (1980) 249, 
Pannell op. cit. (1989) 227, Whitmore, Tantra & Sutisna op. cit. 225; Aglaia borneensis Mert. op. cit. 
(1917) 87, op. cit. (1921) 322, Masamune op. cit. 370, Anderson op. cit. (1980) 247. 


Tree to 15 m tall, to 15 cm diameter, branched. Bark smooth, greyish brown or yellowish 
brown; inner bark pale brown or pale yellow; latex white. Sapwood pale brown or pale 
yellow. Twigs stout, densely covered with dark brown stellate hairs. Leaves imparipinnate, 
to 100 cm long; petioles to 12 cm long; /eaflets pale yellowish green when dry, upper 
surface rugulose and pitted, lower surface with numerous reddish brown pits and dense 
cover of reddish brown stellate scales on the midrib, and with pale brown stellate scales 
scattered to numerous on that surface, interspersed with a few reddish brown stellate hairs, 
with the arms of adjacent hairs not overlapping; lateral leaflets (5—)7—9 on each side of 
rachis, subopposite; blades oblong, ovate or elliptical, 6—25(—32.5) x 3—8.5(—14.5) cm, 
base rounded or cuneate, asymmetrical, margin slightly recurved, apex shortly caudate, 
acumen acute, to 10 mm long; midrib prominent below; /ateral veins 10-13 on each side of 
midrib, subprominent below; intercostal venation faint but visible below; petiolules 1.5—3 
cm long, with indumentum like that of the twigs. Inflorescences to 80 cm long, to 75 cm 
wide, densely covered with reddish brown stellate scales. Flowers 1.1—1.5 x 1.2-1.5 mm; 
calyx divided almost to the base into 5 rounded lobes, outside sparsely to densely covered 
with orange-brown or reddish brown stellate hairs or scales; corolla 1-1.3 x 1—-1.4 mm, 
petals 5; staminal tube 0.7—0.8 x 0.8—1 mm, margin wavy, anthers 5, 0.4—0.5 x 0.3-0.4 mm 
with pale yellow simple hairs; ovary depressed globose, c. 0.2 x 0.2-0.3 mm, locule 1, 
containing 1 ovule, stigma ovoid, 0.3-0.4 x 0.2-0.3 mm. Fruits indehiscent, locule 1, 
subglobose, to 1.2 cm diameter, dull orange, outside densely covered with dark brown or 
orange-brown stellate hairs and scales. 


Vernacular name. Sarawak—-segera (Iban). 


Distribution. Sumatra, Peninsular Malaysia, Singapore, Borneo and Java. In Sabah, 
recorded from Keningau, Kinabatangan, Kudat, Labuk Sugut, Lahad Datu, Ranau, 
Sandakan, Sipitang and Tawau districts (e.g., Pennington 7898, SAN 24881, SAN 32484, 
SAN 71260 and SAN 82395) and in Sarawak from Belaga, Kapit, Kuching, Lawas, Lubok 
Antu, Marudi, Miri and Sri Aman districts (e.g., Pennington 7969, S 31891, S 44020, S 
45014 and S 46796). Also occurring in Brunei (e.g., Coode 6607, Kirkup 869 and Prance 
30542) and Kalimantan (e.g., Kostermans 10680 and Laman et al. TL 150). 


Ecology. In mixed dipterocarp forest on sandstone-derived, clay and alluvium soils, at altitudes 
to 860 m. 
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44. Aglaia rugulosa Pannell 


(Latin, rugulosus = somewhat wrinkled; the leaflet surface) 
Sect. Amoora 


Kew Bull. Add. Ser. 16 (1992) 73, op. cit. (1995) 217; Turner op. cit. 338. Type: Whitmore FRI 
15226, Peninsular Malaysia, Pahang, Taman Negara, Ulu Sat (holotype K; isotypes KEP, L). 
Synonym: Ag/aia sp. 1, Pannell op. cit. (1989) 227. 


Small tree to 12 m tall, to 10 cm diameter, branched. Bark smooth, brown or greenish 
brown; inner bark pale brown; latex white. Sapwood pale yellow. Twigs to 2.8 cm 
diameter, covered with a few to dense white or reddish brown stellate hairs or scales. 
Leaves imparipinnate, to 130 cm long; petioles to 35 cm long; /eaflets coriaceous, dull pale 
brown when dry, upper surface rugulose, lower surface more markedly so and with a few 
stellate hairs on the midrib and lateral veins; lateral leaflets 6—7 on each side of rachis, 
opposite or subopposite; blades obovate or oblanceolate, 16-48 x 6—12 cm, base attenuate 
or sometimes cuneate or rounded, margin not recurved, apex acuminate or shortly caudate, 
acumen acute, to 15 mm long; midrib subprominent above, prominent below; lateral veins 
9-17 on each side of midrib, usually of the same colour with leaflet surface, subprominent 
with longitudinal wavy ridges above, prominent and more markedly ridged below; 
intercostal venation faint; petiolules 2.5—4 cm long. Inflorescences to 30 cm long, to 15 cm 
wide, with indumentum like that of the twigs. Flowers subglobose, c. 3 x 3 cm; calyx 
shallowly divided into 3 acute lobes, with few to numerous stellate scales; corolla depressed 
globose, c. 2 x 2.5 mm, petals 3, yellow or pale yellow, subrotund; staminal tube shorter 
than the corolla, cup-shaped, margin shallowly lobed, anthers 7-9, as long as the staminal 
tube; ovary depressed globose, c. 0.3 x 0.8 mm, densely covered with pale brown stellate 
hairs, locules 3, each containing | ovule, stigma ovoid, c. 0.4 x 0.2 mm. Fruits ellipsoid or 
obovoid, 6—9 x 3—6 cm, locules 3, each containing 1 seed, dehiscing into 3 lobes when ripe, 
reddish brown or pinkish red, densely covered with compact reddish brown stellate hairs 
outside; pericarp 2-5 mm thick, thickest at the apex, with white latex. Seeds 4.5 x 1.5 x 1.8 
cm, completely covered with a red aril. 


Distribution. Sumatra, Peninsular Malaysia, Borneo and the Philippines. In Sabah, known 
from Kudat and Sandakan districts (e.g., SAN 82386, SAN 87646 and SAN 111767) and in 
Sarawak from Bintulu, Kapit and Miri district (e.g., S 183/14 and S 66717). Also occurring 
in Kalimantan (e.g., Kostermans 10441) but not yet recorded from Brunei. 


Ecology. In mixed dipterocarp forest on hill sides, at altitudes to 100 m. 


45. Aglaia scortechinii King 
(Reverend Benedetto Scortechini, 1845-1886, Italian Roman Catholic missionary and 
government botanist at Taiping, Perak) 


Sect. Aglaia 
J. As. Soc. Beng. 64, 1 (1895) 64; Ridley op. cit. (1922) 403; Pannell op. cit. (1989) 230, op. cit. (1992) 


175, op. cit. (1995) 254; Turner op. cit. 338. Type: Scortechini 722, Peninsular Malaysia, Perak (G, L, 
SING). 
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Tree, 22-30 m tall, to 25 cm diameter, branched. Bark smooth, green, greyish brown or 
reddish brown; inner bark yellow, pale brown or pink; latex white. Sapwood white. Twig 
apices densely covered with dark reddish brown peltate fimbriate scales usually less than 
0.2 mm diameter. Leaves imparipinnate, to 45 cm long; petioles to 7 cm long; /eaflets 
yellowish brown when dry, lower surface with numerous reddish brown peltate scales on 
the midrib and scattered elsewhere; lateral leaflets (3—)4-6(—7) on each side of rachis; 
blades elliptical or ovate, 5—18.5 x 1.5—4.5 cm, base cuneate, margin recurved, apex 
acuminate, acumen obtuse, to 20 mm long; midrib prominent below; lateral veins 6-15 on 
each side of midrib, subprominent below; intercostal venation faint on both surfaces; 
petiolules 0.5—1 cm long. Inflorescences c. 13 cm long, c. 19 cm wide, densely covered 
with peltate fimbriate scales like that of the twigs. Flowers 1.5—1.9 x 1.5—2 mm; calyx 
divided into 5 lobes, outside densely covered with peltate fimbriate scales; petals 5, yellow 
or orange; staminal tube obovoid, 0.8—1.3 x 1.1 mm, thickened below and between the 
anthers, anthers 5, c. 0.5 x 0.3; ovary c. 0.2 x 0.4 mm, densely covered with orange-brown 
peltate scales with a fimbriate margin, locules 2 (rarely 3), each containing | ovule, stigma 
subglobose or ovoid with two apical lobes, c. 0.4 x 0.5 mm. Fruits indehiscent, locules 2 
(rarely 3), each containing one seed, subglobose, 1.5—3 x 2—3.5 cm, red when ripe; pericarp 
thin and brittle when dry. Seeds c. 1.3 x 1.1 x 0.9 cm, completely covered with a white or 
yellow aril. 


Vernacular name. Sabah—/antupak (Dusun Kinabatangan). 


Distribution. Peninsular Malaysia and Borneo. In Sabah, known from Sandakan and 
Sipitang districts (e.g., SAN 16569, SAN 20814 and SAN 113471) and in Sarawak from Bau, 
Lubok Antu and Sri Aman districts (e.g., Mabberley 1634, S 12558, S 33763, S 37513 and 
S 42478). Also occurring in Kalimantan (e.g., Kostermans 21523 and de Vogel 932) but not 
yet recorded from Brunei. 


46. Aglaia sessilifolia Pannell 
(Latin, sessilis = stalkless or apparently so, folium = leaf) 


Sect. Aglaia 


Kew Bull. 59 (2004) 88. Type: George et al. SAN 117676, Borneo, Sabah, Kinabatangan district, Bt. 
Goram (holotype K; isotypes KEP, SAN). 


Tree to 12 m tall; bole to 6 m, to 20 cm diameter, branched. Bark greyish brown or dark 
brown, slightly scaly; inner bark reddish brown or whitish brown, fibrous. Sapwood 
pinkish brown or pinkish yellow; latex white. Twigs densely covered with yellowish brown 
stellate hairs and scales interspersed with compact reddish brown stellate hairs. Leaves 
simple, dull pale yellowish green when dry, with few to numerous hairs and scales like that 
of the twigs on the midrib below and scattered on the rest of that surface; blades obovate, 
12-36 x 3-11.5 cm, base cordate or rounded, margin planar, apex acuminate, acumen c. 10 
mm long; midrib prominent below, with a 5-10 mm long pulvinus-like swelling at 5—12 
mm from the leaf base; lateral veins 17-30 on each side of midrib, ascending and curved 
upwards near the margin, not or quite anastomosing, subprominent below; intercostal 


89 


MELIACEAE (MABBERLEY et al.) 


venation visible but not subprominent below; petioles 0.5—0.7 cm long or leaves sessile. 
Inflorescences to 18 cm long, to 10 cm wide; peduncles, branches and pedicels with 
numerous to dense yellowish brown stellate hairs and scales. Flowers 2—2.7 x 1.7—2.4 mm; 
pedicels c. 1.5 mm long; calyx cup-shaped, divided almost to the base into 5 ovate lobes 
about | mm long, with a few yellowish brown stellate scales about 0.1 mm in diameter; 
petals 5, obovate, c. 1.9 x 1.5 mm, yellow, aestivation quincuncial; staminal tube obovoid, 
1-1.9 x 1-1.3 mm, shallowly lobed, anthers 4 or 5; ovary 0.3 x 0.3—0.5 mm, densely 
covered with scales like that of the calyx, style 0.2-0.5 mm long, stigma subglobose, 0.3- 
0.6 mm diameter, with four shallow lobes and darker depressed apical lobe c. 0.3 mm in 
diameter; locule 1. Fruits indehiscent, locule 1, ellipsoid, c. 2.5 x 1.6 cm, with few 
yellowish brown stellate hairs and scales. 


Distribution. Endemic in Borneo and known only in Sabah from Keningau, Kinabatangan 
and Sandakan district (e.g., SAN 30696, SAN 90877, SAN 117676 and SAN 135055). 


Ecology. In limestone hill forest, at altitudes to 1000 m. 


47. Aglaia sexipetala Griff. 


(Latin, sex = six, petalum = petal; flower with 6 petals) 
Sect. Aglaia 


Not. Pl. As. 4 (1854) 505; Pannell op. cit. (1995) 268; Turner op. cit. 338; Coode et al. (eds.) op. cit. 
201; Beaman & Anderson op. cit. 124. Type: Griffith 1036, Burma (= Myanmar), Ching, Nhinghuk 
(holotype K). Synonyms: Aglaia aspera Teijsm. & Binn. op. cit. (1864) 42, Miquel op. cit. (1868) 52, 
Koorders & Valeton op. cit. (1913) ¢. 152, Backer & Bakhuizen f. op. cit. 127, Pannell op. cit. (1989) 
211, op. cit. (1992) 217, Whitmore, Tantra & Sutisna op. cit. 220, PROSEA op. cit. (1995) 43; Aglaia 
calelanensis Elmer op. cit. 3283; Aglaia sp. 5, Pannell op. cit. (1989) 229. 


Tree to 15 m tall, to 30 cm diameter, branched; buttresses (if present) to 30 cm tall, to 30 cm 
out. Bark brown, dark grey, reddish brown with white brown patches; inner bark reddish 
brown; latex white. Sapwood white. Twigs slender, almost smooth, densely covered with 
reddish brown stellate scales. Leaves imparipinnate, to 72 cm long; petioles to 17 cm long; 
leaflets usually brown when dry, upper surface with a few stellate scales and numerous pits, 
lower surface with numerous scales like that of the twigs, interspersed with compact brown 
stellate hairs with many, overlapping, short arms c. 0.5 mm long; lateral leaflets 4-8 on 
each side of rachis, subopposite; blades elliptical, lanceolate-oblong, oblong, ovate or 
obovate, 6-17 x 2-6 cm, base rounded, subcordate or cuneate, asymmetrical, margin 
recurved and somewhat undulate, apex acuminate, acumen obtuse or acute, 10-15 mm long; 
midrib below prominent and with numerous to dense cover of scales like that of the twigs or 
with peltate scales with a long fimbriate margin; lateral veins 12-16 on each side of midrib, 
subprominent below; intercostal venation faint on both surfaces; petiolules 1.2-3.5 cm 
long. Inflorescences (males) to 40 cm long, 40-50 cm wide, with indumentum like that of 
the twigs. Flowers c. 1 x 1.1 mm; calyx divided almost to the base into 5 subrotund lobes, 
outside with numerous stellate scales; petals 5, elliptical or subrotund, yellow; staminal tube 
cup-shaped, c. 0.5 x 0.7 mm, apical margin incurved and shallowly 5-lobed, anthers 5, c. 
0.2 x 0.2 mm; ovary subglobose, densely covered with stellate hairs or scales, stigma 
depressed globose, c. 0.2 x 0.3 mm. Fruits indehiscent, locules 2, each containing | seed, 
subglobose, /.7—2.2(—3) x 1.4-2(—2.7) cm, yellowish brown, reddish brown or orange- 
brown; pericarp to 2 mm thick, hard and brittle or woody when dry, sometimes with white 
latex. Seeds completely covered with transparent or white aril. 
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Vernacular names. Sabah—/antupak (Dusun Kinabatangan). Sarawak—segera (Iban). 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Java, Borneo, the Philippines (type 
of A. calelanensis only) and New Guinea. Fairly common in Sabah and known from 
Beaufort, Labuk Sugut, Sandakan, Tambunan and Tawau districts (e.g., SAN 29631, SAN 
32255, SAN 71188, SAN 78218 and SAN 97645) and in Sarawak from Belaga, Bintulu, 
Kapit, Lundu, Marudi, Miri and Simunjan districts (e.g., S 23835, S 24133, S 34273, S 
39256 and S 43370). Also occurring in Brunei (e.g., Ashton B1, Coode 6955 and Kirkup 
DK 906) and Kalimantan (e.g., Argent & Saridan 9337, Burley et al. 2414, Jarvie & 
Ruskandi 6405, Leighton 213, Wilkie 94191 and Wilkie 93403). 


Ecology. In mixed dipterocarp and kerangas forests on white sandy soil, at altitudes to 860 
m. 


48. Aglaia silvestris (M.Roem.) Merr. 


(Latin, silvestris = of forest; growing wild) 
Sect. Aglaia 


Interpr. Rumph. Herb. Amboin. (1917) 210; Pannell op. cit. (1992) 193, op. cit. (1995) 259; PROSEA 
op. cit. 52; Turner op. cit. 338; Coode et al. (eds.) op. cit. 201; Beaman & Anderson op. cit. 124. 
Basionym: Lansium silvestre M.Roem., Fam. Nat. Syn. Monogr. 1 (1846) 99. Neotype (Pannell, 
1992): C_B. Robinson Herbarium Amboinense 490, Maluku, Ambon (PNH; isoneotypes BM, BO, K, 
L, NY, P). Synonyms: Aglaia ganggo Miq. op. cit. (1861) 506, op. cit. (1868) 47, King op. cit. 65, 
Koorders & Valeton op. cit. (1913) t. 156, Backer & Bakhuizen f op. cit. 129, Pannell op. cit. (1989) 
216, Whitmore, Tantra & Sutisna op. cit. 222; Aglaia acuminata Merr. op. cit. (1915) 531; Aglaia 
micropora Merr. op. cit. (1929) 129, Masamune op. cit. 372, Anderson op. cit. (1980) 249; Aglaia 
copelandii Elmer op. cit. 3286. 


Tree to 30 m tall, to 35 cm diameter, branched; buttresses (if present) to 3 m tall and 1 m 
out. Bark pale greyish brown, pale yellow, greenish yellow or reddish brown, with 
longitudinal rows of lenticels, sometimes flaky; inner bark reddish brown, pale brown, 
orange, pale yellow; latex white or sap red and watery. Sapwood paler than inner bark; 
heartwood pale yellowish brown or almost white. Twigs slender, densely covered with 
peltate scales with a dark brown centre and pale, sometimes fimbriate margin. Leaves 
imparipinnate, 19-65 cm long; petioles 10-20 cm long; Jeaflets subcoriaceous, upper 
surface sometimes with dense scales like that of the twigs when young but deciduous before 
maturity, lower surface sparsely to densely covered with similar scales; \ateral leaflets 
(rarely 2) 6-8 on each side of rachis, alternate; blades lanceolate or elliptical, 6.5—17 x 1.2- 
5.5 cm, base rounded or abruptly cuneate, sometimes asymmetrical, margin recurved, apex 
acuminate, acumen obtuse, to 18 mm long; midrib prominent below; lateral veins 7-17 on 
each side of midrib; intercostal venation faint on both surfaces; petiolules 0.5—2 cm long, 
densely covered with peltate scales like that of the twigs. Inflorescences to 30 cm long, to 
20 cm wide, densely covered with peltate scales like that of the twigs. Flowers obovoid, 2— 
2.7 x 1.4-2.6 mm; calyx to half the length of corolla, deeply divided into 5 broadly ovate, 
ciliate lobes, densely covered with peltate scales like that of the twigs; petals 5 or rarely 6, 
yellow, elliptical or ovate; staminal tube obovoid, 1—1.4 x 0.7-1.7 mm, with a narrow pin- 
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prick aperture c. 3 mm diameter with an entire margin, anthers 5, included, ovoid, 0.8—1 x 
0.3-0.4 mm; ovary depressed globose, c. 0.4 x 0.4 mm, stigma ovoid, 0.4—-0.7 x 0.2-0.4 
mm. Fruits indehiscent, locules 1 or 2 (rarely 3), each containing 1 seed, usually 
obreniform (= inverted kidney-shaped) in outline, longitudinally flat, c. 2.1 x 1.8 x 0.9 cm; 
pericarp densely covered with peltate scales like that of the twigs, orange, with white latex, 
wrinkled when dry; stalks to 1 cm long. Aril thin, brown, translucent and sweet. 


Vernacular names. Sabah—langsat-langsat (Malay), lantupak (Dusun Kinabatangan). 
Sarawak—buniau (Iban), bunya (Iban), bunyo (Kayan), gayan (Kayan), lepuniau (Kenyah), 
segera (Iban). 


Distribution. Andaman Islands, Nicobar Islands, Vietnam, Cambodia, Thailand, Sumatra, 
Peninsular Malaysia, Borneo, the Philippines, Java, Sulawesi, Maluku, New Guinea, New 
Britain and Solomon Islands. In Sabah, recorded from Keningau, Ranau, Sandakan and 
Tawau districts (e.g., SAN 40906, SAN 50323, SAN 74479, SAN 84122 and SAN 89503) and 
in Sarawak from Bintulu, Kapit and Kuching districts (e.g., S 27469, S 32063, S 37459, S 
43906 and S 44185). Also occurring in Brunei (e.g., SAN 17450 and Sands 5530) and 
Kalimantan (e.g., Kostermans 9956, Laman et al. TL 295 and Leighton 772). 


Ecology. In mixed dipterocarp and kerangas forests, often on limestone-derived or clay- 
rich soils, at altitudes to 1650 m. 


49. Aglaia simplicifolia (Bedd.) Harms 


(Latin, simplex = simple, folium = leaf) 
Sect. Aglaia 


In Engler & Prantl, Nat. Pflanzenfam. 3, 4 (1896) 300; Pannell op. cit. (1992) 306, p.p., op. cit. (1995) 
298, p.p.; Turner op. cit. 338, p.p.; Coode et al. (eds.) op. cit. 202; Beaman & Anderson op. cit. 124. 
Basionym: Beddomea simplicifolia Bedd., Fl. Sylv. 1 (1871) ¢ 135. Lectotype (Pannell, 1992): 
Beddome ‘1165’, India, Tinnevelly hills (BM). Synonym: ?Beddomea racemosa Ridl., J. Fed. Malay. 
States 4 (1909) 10. 


Tree, 15—20 m tall, 15-20 cm diameter, branched. Bark smooth, greyish brown. Sapwood 
white. Twigs pale greyish or yellowish brown, with dense reddish brown stellate hairs at 
the apex only. Leaves simple, surfaces dull (pale green) when dry, below with occasional 
hairs like that of the twigs on the midrib; blades elliptical or obovate, 7-18 x 2.5—7.5 cm, 
base cuneate or rounded, margin planar, apex acute or obtuse; midrib prominent below, 
somewhat impressed above; /ateral veins 14-22 on each side midrib, ascending and curved 
upwards near the margin and not or just anastomosing; intercostal venation inconspicuous 
on both surfaces; petioles 0.5-1.7 cm long. Inflorescences and flowers unknown from 
Borneo. Infructescences to 6 cm long and 5 cm wide; peduncles 5-10 mm long. Fruits 
indehiscent, subglobose, c. 2.2 x 1.9 cm, red when ripe, not curved, without stipe, with one 
longitudinal ridge around it; peduncle, branches, and fruits with dense hairs like that of the 
twigs. 


Vernacular name. Sarawak—segera (Iban). 
Distribution. India, Laos, Thailand, Sumatra, Peninsular Malaysia and Borneo. In Borneo, 


known only in Sabah from Keningau district (e.g., SAN 71980, SAN 74450 and SAN 
107406) and in Sarawak from Marudi district (e.g., S 22844). 
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Ecology. In lowland and lower montane forests at altitudes to 1500 m. 


Notes. A large number of specimens collected from Sabah and Sarawak previously 
identified as Aglaia simplicifolia (Pannell op. cit. 1992 & op. cit. 1995) belong to A. 
meliosmoides. 


50. Aglaia soepadmoi Pannell Fig. 8. 
(Engkik Soepadmo, 1937— , Coordinator and Chief Editor, Tree Flora of Sabah and 
Sarawak Project) 


Sect. Aglaia 


Gard. Bull. Sing. 57, 2 (2005) 183. Type: Othman et al. S 59970, Borneo, Sarawak, Lundu district, 
Sg. Sebuloh (holotype SAR; isotype KEP). 


Small tree to 7 m tall, branched. Twigs longitudinally channelled, densely covered with 
dark brown or blackish brown stellate hairs, interspersed with pale stellate scales. Leaves 
and inflorescences crowded near the apices of the shoots. Leaves imparipinnate (only 
occasionally paripinnate), to 95 cm long; petioles 22-28 cm long; petioles, rachis and 
petiolules channelled adaxially, with indumentum like that of the twigs; leaflets above 
shiny-green, smooth on both surfaces, below densely covered with white stellate scales 
interspersed with dark brown, stellate hairs; /ateral leaflets 4 or 5 on each side of rachis, 
opposite; blades ovate or elliptical, the terminal one often markedly obovate, 15.5—24 x 6-9 
cm, base cordate, apex acuminate (rarely rounded), acumen acute to 16 mm long; midrib 
impressed above, prominent below; /ateral veins 11-17 on each side of midrib, impressed 
above, subprominent below, ascending and markedly curved upwards and looped at the 
margin; intercostal venation reticulate, visible above, slightly prominent below; petiolules c. 
0.5 cm long. Inflorescences to 17 cm long, to 9 cm wide, densely covered with 
indumentum like that of the twigs. Flowers sessile, subglobose, c. 1.3 x 1.3 mm; calyx 
divided into 5 lobes, outside densely covered with reddish brown stellate hairs and scales; 
petals 5; staminal tube obovoid, with a shallowly lobed aperture c. 0.2 mm across, anthers 
5, almost as long as the staminal tube, inserted longitudinally and visible through the 
aperture; ovary subglobose, stigma ovoid with two apical lobes. Infructescences c. 18.5 cm 
long. Fruits indehiscent, subglobose, c. 2 x 2 cm, densely covered with dark brown stellate 
hairs interspersed with a few white hairs. 


Ecology. Lowland mixed dipterocarp forest and beach forest on rocky terrain, at altitudes to 
1100 m. 


Distribution. Sumatra and Borneo. In Borneo, known only in Sarawak from Kuching and 
Lundu districts (e.g., S 41873, S 54426, S 54873, S 63857 and the type). 

51. Aglaia speciosa Blume 

(Latin, speciosus = beautiful, showy, splendid) 


Sect. Aglaia 
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Bijdr. Fl. Ned. Ind. (1825) 171; Miquel, Fl. Ind. Bat. 1 (1859) 543, op. cit. (1868) 46; Koorders & 
Valeton op. cit. (1913) ¢. 162; Backer & Bakhuizen f op. cit. 127; Whitmore, Tantra & Sutisna op. cit. 
225; Pannell op. cit. (1992) 164, op. cit. (1995) 250; PROSEA op. cit. (1995) 53; Turner op. cit. 338; 
Beaman & Anderson op. cit. 124. Lectotype (Pannell, 1992): Anon. 627, Java, Mt. Salak (L [Acc. No. 
9081321091). 


Tree to 35 m tall, to 60 cm diameter, branched; buttresses to 1.3 m tall, to 1 m out. Bark 
grey or pink; inner bark reddish brown or greyish brown; latex white. Sapwood pale yellow 
or white, pinker towards the heartwood. Twigs with pinkish orange lenticels scattered or in 
longitudinal rows, densely covered with peltate scales with a dark reddish brown centre and 
pale, sometimes fimbriate margin. Leaves imparipinnate, 25-30 cm long; petioles 4.5—10 
cm long; leaflets below with numerous scales like that of the twigs, lateral leaflets 1-2(—6) 
on each side of rachis, subopposite; blades narrowly elliptical or narrowly obovate, 3.2—12 
x 2—3.5 cm, base rounded or cuneate, margin planar to slightly recurved, apex acuminate, 
acumen obtuse, to 10 mm long; midrib impressed above, prominent below; lateral veins 6— 
12 on each side of midrib, barely prominent below; intercostal venation faint on both 
surfaces; petiolules 0.5—1 cm long. Inflorescences to 22 cm long, to 20 cm wide, densely 
covered with scales like that of the twigs. Flowers 1.5—2 x 1.7—2 mm; calyx 0.5-1.5 mm 
long, densely covered with peltate, fimbriate scales; petals 5; staminal tube cup-shaped, 
0.8-1.2 x 1-1.5 mm, aperture more than 0.3 mm diameter, margin incurved and shallowly 
lobed, anthers 5, 0.3-0.5 x 0.3-0.4 mm, protruding through the aperture of staminal tube; 
ovary ovoid, 0.2—0.4 x 0.2-0.5 mm, densely covered with scales like that of the twigs, 
locules 2, stigma subglobose or depressed globose, 0.2-0.5 x 0.4-0.5 mm. Fruits 
indehiscent, locules 2 (rarely 1), each containing 0 or | seed, obovoid, 2.3-3 = 1.7—2.7 cm, 
red, orange or brown when ripe; pericarp c. 1 mm thick, brittle, without dehiscing lines. 
Seeds arillate, the aril c. 2 mm thick, translucent, yellow or orange, edible, firmly adhering 
to the testa; seeds without aril c. 1.6 x 1.3 x 0.8 cm. 


Distribution. Sumatra, Peninsular Malaysia, Borneo and Sulawesi. In Borneo, known only 
in Sabah from Keningau, Ranau, Sandakan and Tambunan districts (e.g., Pennington 7926, 
SAN 40301, SAN 41886, SAN 87421 and SAN 87883) and in Sarawak from Lundu and Miri 
district (e.g., S 406, S 26596, S 27569 and S 82971). 


Ecology. In forests at altitudes to 1350 m. 


52. Aglaia spectabilis (Miq.) S.S.Jain & Bennet Fig. 9. 


(Latin, spectabilis = visible, worth seeing) 
Sect. Amoora 


Ind. J. For. 9 (1987) 271; Pannell op. cit. (1992) 79, op. cit. (1995) 221; PROSEA op. cit. (1995) 53; 
Turner op. cit. 339. Basionym: Amoora spectabilis Miq. op. cit. (1868) 37. Syntypes: Anon. Herb. 
E.I.C. 1278 (K) and 1278.1 (K-W), Cult. in Hortus Calcuttensis. Synonyms: Amoora ridleyi King op. 
cit. 56, Ridley op. cit. (1922) 398, Whitmore, Tantra & Sutisna op. cit. 224; Amoora wallichii King 
op. cit. 56; Aglaia ridleyi (King) Pannell op. cit. (1982) 455, op. cit. (1989) 223. 


Tree to 30 m tall, to 60 cm diameter, branched; buttresses plank-shaped, to 2 m tall and out. 
Bark greyish brown, yellowish brown or pale orange-brown, flaking in squarish scales, 
sometimes with large orange lenticels; inner bark pink, pale yellow or brown; latex white. 
Sapwood pale brown or white, reddish brown towards the heartwood. Twigs stout, densely 
covered with reddish brown or pale yellowish brown stellate hairs or scales, or peltate 


94 


MELIACEAE (MABBERLEY & PANNELL) 





1mm 1 mm 


Fig. 8. Aglaia soepadmoi. A, leafy twig with young male inflorescences; B, detail of lower 
leaflet surface showing indumentum; C, stellate hairs; D, stellate scales; E, female flower; F, 
longitudinal section of female flower; G, longitudinal section of young male flower; H, young 
infructescence; 1, young fruit. (A—D and G from § 47873, E-F from § 59970, H from S 54426, 
I from Jacobs 8190.) 
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Fig. 9. Agiaia spectabilis. A, leaf; B, stellate hair; C, inflorescence; D, Jongitudinal section of 
male flower; E, infructescence. (After Pannell, Kew Bull. Add. Ser. 16 (1992) 82, f. 13 and FMI, 
12(1) (1995) 220, f, 33; A-B from Putz FRI23647,C-D from Wray 2107; E from Ridley 5027.) 
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scales with a fimbriate margin. Leaves imparipinnate, 50-135 cm long; petioles 14-25 cm 
long; /eaflets coriaceous, dull brownish when dry, upper surface rugulose and sometimes 
pitted, lower surface pitted, with few to dense pale brown or orange-brown stellate hairs or 
scales on the midrib and a few or occasionally dense on the lateral veins and the blade, 
sometimes with a few darker peltate fimbriate scales scattered on the rest of that surface; 
lateral leaflets 7-10 on each side of rachis, opposite or subopposite; blades lanceolate, 
oblong or elliptical, 8.5-26 x 3.5—7 cm, base rounded, asymmetrical, margin planar, apex 
acuminate, acumen acute, to 15 mm long; midrib impressed above, prominent below; 
lateral veins 9-19 on each side of midrib, impressed above, prominent below, usually the 
same colour as the leaflet surface; intercostal venation subprominent below; petiolules 0.8— 
2 cm long. Inflorescences to 50 cm long, to 30 cm wide, with indumentum like that of the 
twigs. Flowers ellipsoid, 5-7 x 3-6 mm; calyx divided to halfway into 3 obtuse lobes, 
outside densely covered with stellate hairs; corolla tube c. 4 mm long, deeply divided into 3 
lobes; staminal tube cup-shaped, c. 3 x 2.5 mm, anthers 6-9, 1.3 x 0.7 mm; ovary 
subglobose, c. 0.4 x 0.9 mm, stigma ovoid, c. 0.6 x 0.8 mm. Infructescences to 13 cm long. 
Fruits ellipsoid, 8-10 x 6-8 cm, locules 3 (rarely 4), each containing 0 or | seed, dehiscing 
into 3 lobes when ripe; pericarp to 1 cm thick, with white latex, shiny reddish brown inside. 
Seeds c. 3.5 x 2.5 x 1.8 cm; aril c. 1 mm thick, brown, red or yellow. 


Vernacular names. Sabah—balim (Kedayan), /angsat-langsat (Malay), lantupak (Dusun 
Kinabatangan), merasam (Banjar-Malay). 


Distribution. India (Sikkim), Myanmar, Laos, Cambodia, Vietnam, China, Thailand, 
Sumatra, Peninsular Malaysia, Borneo, the Philippines, Sulawesi, Nusa Tenggara (Sumba), 
New Guinea, New Britain, Solomon Islands, Santa Cruz Islands and Australia (Cape York 
Peninsula). In Borneo, known only in Sabah from Labuk Sugut, Sandakan and Tawau 
districts (e.g., SAN 31301, SAN 40895, SAN 42151, SAN 62942 and SAN 81407) and in 
Sarawak from Lundu district (e.g., S 41879). 


Ecology. In lowland forest, at altitudes to 250 m. 


53. Aglaia squamulosa King 
(Latin, squamulosus = covered with small scales; the indumentum on the lower leaflet 
surface and other parts of the plant) 


Sect. Aglaia 


J. As. Soc. Beng. 64, 1 (1895) 68; Ridley op. cit. (1922) 407; Pannell op. cit. (1989) 225, op. cit. 
(1992) 129, op. cit. (1995) 239; Whitmore, Tantra & Sutisna op. cit. 225; Turner op. cit. 339; Coode 
et al. (eds.) op. cit. 202; Beaman & Anderson op. cit. 124. Syntypes: King's collectors 8805, 
Peninsular Malaysia, Perak, near Ulu Kerling (K, SING); King's collectors 11013, Perak, Ulu Bubong 
(BM, K); King's collectors 10145, Perak, Ulu Bubong (BM, K, SING). Synonym: Aglaia cuprea 
Elmer op. cit. 3287. 


Tree to 20 m tall, to 40 cm diameter, branched; buttresses (if present) L-shaped, to 55 cm 


tall and 36 cm out. Bark brown, pale green, pale orange-brown, pinkish brown, pale 
brownish grey or grey, sometimes with transverse and longitudinal striations or rows of 
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lenticels; inner bark yellowish brown, orange or green; sometimes with white latex. 
Sapwood brown or pale yellowish pink, pale brown or orange; heartwood magenta. Twigs 
stout, thickly covered with shiny, large (at least 0.25 mm diameter) peltate scales with a 
brown centre and brown or pale brown shortly fimbriate margin. Leaves imparipinnate, to 
90 cm long; petioles to 20 cm long; /eaflets coriaceous, dark yellowish green above, paler 
below, when young both surfaces densely covered with pale brown or colourless, shiny, 
peltate scales, when mature upper surface rugose and with a few scattered scales, lower 
surface with numerous to dense scales, that of the midrib reddish brown; lateral leaflets 4- 
7 on each side of rachis, usually alternate, sometimes subopposite; blades oblong, elliptical 
or elliptical-oblong, 4-30 x 2-10 cm, base rounded or cuneate, asymmetrical, margin 
recurved, apex acuminate, acumen obtuse or acute, to 15 mm long; midrib prominent 
below; lateral veins 4-13 on each side of midrib, subprominent below; intercostal venation 
inconspicuous on both surfaces; petiolules 0.3—2 cm long. Inflorescences to 39 cm long, 20 
cm wide, thickly covered with scales like that of the twigs. Flowers 3.2—5 x 2(—2.9) mm; 
calyx wrinkled and densely covered with peltate scales near the base, divided almost to the 
base into 5 (rarely 6) subrotund obtuse lobes; corolla c. 2 x 2.9 mm long, petals 5; staminal 
tube obovoid, 1-2.1 x 1—2.3 mm, yellow, shallowly 5-lobed, anthers ovoid, c. 0.5 x 0.3 
mm, densely covered with white stellate hairs; ovary depressed globose, c. 0.4 < 0.7 mm, 
densely covered with brown peltate scales, locules 2, stigma ovoid with two small apical 
lobes, c. 0.7 x 0.5 mm. Fruits indehiscent, locules 2, each containing | seed, narrowly 
obovoid when young, subglobose when mature, 5—5.7 x 3.5—4.7 cm, often with beak to 5 
mm long and stalk to 5 mm long, brown or yellow; pericarp to 1 cm thick. Seeds c. 1.8 cm 
diameter; aril 0.3—1 mm thick, translucent, white. 


Vernacular names. Sabah—/antupak (Dusun Kinabatangan). Sarawak—segera (Iban). 


Distribution. Sumatra, Peninsular Malaysia, Borneo, the Philippines, Sulawesi and Nusa 
Tenggara (Sumbawa). In Sabah, known from Kinabatangan, Labuk Sugut, Lahad Datu, 
Ranau, Sandakan, Tawau and Tenom districts (e.g., SAN 65861, SAN 73523, SAN 76806, 
SAN 87879 and SAN 99426) and in Sarawak from Kapit, Limbang and Sri Aman districts 
(e.g., S 28538, S 36074, S 36213, S 52437 and S 60769). Also occurring in Brunei (e.g., 
Ashton 1256, BRUN 1067, Simpson 5238 and Wong WKM 1908) but not yet recorded from 
Kalimantan. 


Ecology. In forests on sandstone-derived, sandy, clay and loam soils, at altitudes to 2000 m. 


54. Aglaia stellatopilosa Pannell Fig. SL-P. 


(Latin, stellato-pilosus = having stellate hairs) 
Sect. Aglaia 


Kew Bull. 59 (2004) 88. Type: Awa & Lee S 47672, Borneo, Sarawak, Limbang district, G. Pagon, 
Ulu Sg. Sipayan (holotype FHO; isotypes K, KEP, L, SAN, SAR). 


Tree to 8 m tall, to 10 cm diameter, branched. Bark greyish green, sometimes pale 
brownish orange with V-shaped fissures; inner bark orange; latex white. Twigs densely 
covered with pale brown or orange brown stellate hairs with wavy arms. Leaves 
imparipinnate, 15-25 cm long; petioles 3-5 cm long; leaflets with numerous pits on both 
surfaces, lower surface with a few pale brown stellate hairs or scales on the midrib; lateral 
leaflets (rarely 3) 4-6 on 
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each side of rachis, alternate or subopposite, basal ones only slightly smaller than the rest, 
blades narrowly ovate-elliptical, 2-6 x I-1.8 cm, usually pale green when dry, sometimes 
blackish green, base attenuate-acute, somewhat asymmetrical, margin recurved, apex 
acuminate-caudate, acumen to 10 mm long, with blunt tip; midrib prominent below, 
subprominent above; lateral veins 4-6 on each side of midrib, darker or paler than the rest 
of the blade when dry; intercostal venation inconspicuous on both surfaces; petiolules to 
0.5 cm long. Inflorescences to 12 cm long and wide. Flowers 1.5—1.9 x 1.2—1.8 mm; calyx 
densely covered with stellate scales; petals 5 (rarely 6); staminal tube 1—1.3 x 0.8-1 mm, 
anthers 0.5—0.6 x 0.3 mm; ovary ovoid, 0.3—0.4 x 0.3—0.4 mm, locules 2, stigma 0.3 x 0.2— 
0.3 mm. Fruits indehiscent, locules 2, subglobose, c. 2.3 x 2 cm, yellow, orange or deep 
yellowish brown when ripe, without longitudinal ridges. 


Vernacular name. Sarawak—kela buno (Kelabit), segera (Iban). 


Distribution. Endemic in Borneo. In Sabah, known from Keningau, Pensiangan, Ranau, 
Sandakan, Tenom and Tawau districts (e.g., SAN 72091, SAN 114451, SAN 18554, SAN 
24037 and SAN 124794) and in Sarawak from Kuching, Limbang, Lubok Antu, Marudi and 
Sri Aman districts (e.g., S 37961, S 35354, S 47672, S 54001 and S 58339). Also occurring 
in Kalimantan (e.g., Church et al. 458 and Endert 3618) but not yet recorded from Brunei. 


Ecology. In mixed dipterocarp, riparian and kerangas forests, at altitudes to to 1200 m. 


55. Aglaia sterculioides Kosterm. Fig. 7J-N. 


(like Sterculia, Malvaceae s./. [Sterculiaceae]; referring to the fruit) 
Sect. Aglaia 


Reinwardtia 7, 5 (1969) 434. Type: Hallier 3114, Borneo, Kalimantan, Amai Ambit (holotype BO; 
isotypes K, L). Synonym: Aglaia simplicifolia auct. non (Bedd.) Harms (1896), p.p.: Pannell op. cit. 
(1992) 306, p.p., op. cit. (1995) 298, p.p. 


Slender tree to 8 m tall, to 8 cm diameter, branched. Bark surface brown, smooth. Twigs 
grey or dark brown, densely covered with reddish brown stellate hairs when young. Leaves 
simple, dull brownish green when dry; midrib, lateral veins on lower surface and petioles 
with numerous to dense cover of hairs like that of the twigs; blades elliptical, (7—)14-29 x 
(3—)4-10 cm, base rounded or cuneate, margin recurved, apex acute, acumen to 15 mm 
long; midrib prominent below; lateral veins 9-14(-18) on each side of midrib, 
subprominent below; intercostal venation just visible on both surfaces; petioles 1-2 cm 
long. Inflorescences c. 13 cm long and c. 12 cm wide, densely covered with hairs like that 
of the twigs; peduncles to 15 mm long. Flowers 1.3—1.5 x 1.8—2 mm; pedicels 0.3-1.5 mm 
long; calyx c. 0.5 mm long, divided almost to the base into 5 ovate lobes; petals 5, yellow, 
aestivation quincuncial; staminal tube shallowly cup-shaped, 0.7—1.2 x 1.4—-1.5 mm, anthers 
5; ovary c. 0.1 x 0.1 mm, densely covered with pale orange-brown stellate hairs, style 0.5 
mm long, stigma ovoid, 0.2-0.3 x 0.2 mm. Infructescences 8.5—21 cm long, with 1-4 
fruits; peduncles 3.5—11 cm long. Fruits indehiscent, ellipsoid, 4.6—6 x 1.3—3.5 cm, curved 
with a stalk to 1 cm long, a beak to 3 mm long and a longitudinal ridge around it, greenish 
brown, ripening orange. 
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Distribution. Endemic in Borneo. In Sabah, known from Lahad Datu district (e.g., SAN 
58129) and in Sarawak from Bintulu, Miri and Tatau districts (e.g., S 2/330, S 27853, S 
39858, S 44821 and S 51427). Also occurring Brunei (e.g., BRUN 15386 and BRUN 15387) 
and in Kalimantan (e.g., the type collection). 


Ecology. In lowland mixed dipterocarp on alluvial soil, at altitudes to 50 m. 


Notes. Pannell (op. cit. 1992 & op. cit. 1995) treated this species as conspecific with Aglaia 
simplicifolia. \t differs from A. simplicifolia, however, in its persistent indumentum on the 
midrib and lateral veins below and its curved fruit with a short stalk and beak. 


56. Aglaia subsessilis Pannell 
(Latin, sub = almost, sessilis = sessile, stalkless; the leaflets) 


Sect. Aglaia 


Kew Bull. Add. Ser. 16 (1992) 273, op. cit. (1995) 286; Beaman & Anderson op. cit. 125. Type: 
Dewol SAN 93651, Borneo, Sabah, Kinabatangan district, Pinangah, Kg. Saguan (holotype FHO; 
isotypes KEP, SAN). 


Tree to 15 m tall, branched. Bark thin, dark reddish brown or white with black patches, 
scaly, with brown lenticels; inner bark reddish brown or pale yellow, laminated; latex white. 
Sapwood pale purple, white or red. Twigs with numerous to dense cover of orange-brown 
to reddish brown stellate hairs. Leaves imparipinnate, to 21 cm long; petioles 3—10(—30) 
cm long; leaflets differing markedly in size, pale yellowish green when dry, below with 
numerous orange-brown pits; lateral leaflets 1 or 2 on each side of rachis, opposite; blades 
of basal leaflets subrotund or obovate, 2.5-8 x 1.5—5 cm, with 5—8 lateral veins on each 
side of midrib and rounded base, that of lateral leaflets obovate, 11-18 x 4.5—6.5 cm and of 
terminal leaflets obovate, to 29 x 13 cm, both with 10—14(—-17) lateral veins on each side of 
midrib and acute to obtuse base; midrib subprominent and densely covered with orange- 
brown stellate hairs below; lateral veins subprominent below; intercostal venation faint 
below; petiolules of lateral leaflets to 0.3 cm long, that of terminal leaflets to 1.4 cm long. 
Inflorescences 21—26 cm long, 15—28 cm wide, with numerous to densely packed orange- 
brown stellate hairs. Flowers 0.5—1.2 x 0.5—-1.2 mm; calyx with a few orange-brown stellate 
hairs or scales; petals 5; staminal tube cup-shaped, to 0.5 mm high, margin shallowly lobed, 
anthers 5, to 0.3 x 0.3 mm; ovary subglobose, densely covered with pale yellow stellate 
hairs, locule 1, containing | ovule, stigma ovoid, pale brown with two minute dark brown 
apical lobes. Fruits indehiscent, locule 1, containing one seed, narrowly ellipsoid, 5.4-6.5 
x 2.1-2.5 cm, red when young, yellow when ripe, with a stipe (narrowed region at base of 
fruit) to 5 mm long and a beak to 5 mm long; pericarp thin and leathery when dry, with 10 
longitudinal ridges from base to apex, along two of which the pericarp splits when dry, 
densely covered with compact reddish brown stellate hairs outside. Seeds ellipsoid, 3.6—4.2 
x 1.2-1.7 x 0.6-10 mm. 


Vernacular name. Sabah—lantupak (Dusun Kinabatangan). 


Distribution. Endemic in Borneo. In Sabah, recorded from Kinabatangan, Kota Kinabalu, 
Ranau, Sandakan and Tawau districts (e.g., SAN 30091, SAN 41153, SAN 72360, SAN 
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89002 and SAN 93651) and in Sarawak from Kuching district (e.g., S 39858, S 41077 and S 
48771). Also occurring in Kalimantan (e.g., McDonald & Ismail 3609) but not yet recorded 
from Brunei. 


Ecology. In mixed dipterocarp forest, at altitudes to 800 m. 


57. Aglaia tenuicaulis Hiern 
(Latin, tenuis = slender, caulis = stem) 


Sect. Aglaia 


In Hooker f’, Fl. Brit. Ind. 1 (1875) 556; King op. cit. 76; Ridley op. cit. (1922) 408; Pannell op. cit. 
(1989) 226, op. cit. (1992) 313, op. cit. (1995) 301; Whitmore, Tantra & Sutrisna op. cit. 225; Turner 
op. cit. 339; Coode et al. (eds.) op. cit. 202; Beaman & Anderson op. cit. 125. Lectotype (Pannell, 
1992): Maingay Kew Dist. 335/3, Peninsular Malaysia, ? Penang (K). 


Small tree to 15 m tall, to 10 cm diameter, often unbranched. Bark smooth, pale brown, 
pale green or grey with minute longitudinal cracks; inner bark pale yellowish brown; 
without or with white latex. Sapwood pale brown or pale pinkish brown. Twigs stout, 
densely covered with reddish brown stellate hairs. Leaves imparipinnate, to 130 cm long; 
petioles to 25 cm long; /eaflets coriaceous, dull dark green above, yellowish green below, 
usually pale green when dry, below with numerous reddish brown stellate hairs, the hairs 
sometimes with a few long arms which overlap with those of adjacent hairs but usually with 
arms all short and not overlapping; lateral leaflets 3—5 on each side of rachis, alternate or 
subopposite; blades elliptical, ovate or obovate, 11-25.5 x 5.5—9 cm, base cuneate or 
rounded, margin recurved, apex shortly acuminate, acumen obtuse or acute, to 15 mm long; 
midrib prominent below; lateral veins 10-19 on each side of midrib, subprominent below; 
intercostal venation faint; petiolules to 2.5 cm long. Inflorescences 10-40 cm long, 10—40 
cm wide, densely covered with reddish brown stellate hairs. Flowers subglobose, 1.2—1.5 x 
1.5 mm; calyx deeply divided into 5 acute lobes, outside densely covered with brown 
stellate scales; corolla c. 1 x 1-1.1 mm, petals 5; staminal tube 0.6-1.5 x 0.9-1.3 mm, 
anthers ovoid, c. 0.3 x 0.25 mm, with a few pale yellow simple hairs at apex; ovary 
depressed globose, 0.2—0.3 x 0.3-0.6 mm, stigma obovoid, 0.2—0.5 x 0.4 mm, truncate at 
apex with a lobed margin. Fruits indehiscent, locules 1 or 2, each containing 1 seed, 
ellipsoid or subglobose, /.5—3 x 1.2—2.5 cm; pericarp outside densely covered with orange- 
brown or reddish brown stellate, short-armed hairs, yellow inside. Seeds reddish brown, 
completely surrounded by a translucent, edible, sweet aril. 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Singapore, Bunguran Island, Borneo 
(Brunei, Sabah and Sarawak) and the Philippines (Samar). 


Notes. In Borneo, two subspecies, viz. subsp. tenuicaulis and subsp. semengohensis, are 
recognised. 
Key to subspecies 


Small tree to 5 m tall, unbranched or with a few ascending branches. Stellate hairs on lower 
leaflet surface with arms of different lengths............. 00... cceceee ence eee eeenees 
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subsp. tenuicaulis 
Small tree to 5 m tall, to 5 cm diameter; unbranched or with a few ascending branches; 
latex white. Leaflets with numerous reddish brown stellate hairs on lower surface 
sometimes with a few long arms which overlap with those of adjacent hairs but usually 
with arms all short and not overlapping; lateral leaflets 3 or 4 on each side of rachis; 
blades 11—23 x 5.5—8 cm. Flowers: staminal tube c. 0.6 x 0.9 mm, anthers c. 0.3 x 0.25 
mm; ovary c. 0.2 x 0.3 mm, stigma obovoid, c. 0.2 x 0.4 mm, truncate at apex with a 
lobed margin. Fruits 1.5—3.5 x 3 cm. 
Distribution as the species. In Borneo, known in Sabah from Sipitang and Tambunan 
districts (e.g., SAN 133228 and SAN 139449) and in Sarawak from Betong, Kapit, 
Lundu, Marudi, Miri and Song districts (e.g., S 19933, S 34828, S 34902, S 64750 and 
S 74020). Also occurring in Brunei (e.g., BRUN 496, Kirkup DK 887 and Prance 
30559). 
In forest on sandy clay soil, at altitudes to 1000 m. 

Tree to 15 m tall, branched. Stellate hairs on lower leaflet surface with arms of even 


subsp. semengohensis Pannell 

(of Semengoh FR, Sarawak) 

Kew Bull. 59 (2004) 90. Type: Pennington 7952, Borneo, Sarawak, Kuching district, Semengoh 
FR (holotype FHO; isotype KEP). 

Tree to 15 m tall, to 10 cm diameter, branched; without latex. Leaflets with numerous 
reddish brown stellate hairs with arms of even length not overlapping with those of 
adjacent hairs; lateral leaflets 4 or 5 on each side of rachis; blades 11.5—25.5 x 5.5-9 
cm. Flowers: staminal tube c. 1.5 x 1.3 mm, anthers c. 0.5 x 0.4 mm; ovary c. 0.3 x 0.6 
mm, stigma ovoid, c. 0.5 x 0.4 mm. Fruits 1.6—2.3 x 1.2-1.8 cm. 

Only known in Sarawak from Semengoh FR, Kuching district (e.g., Pennington 7952, 
S 15052, S 36644, S 36991, S 40586 and S 72748). 

In mixed dipterocarp forest on undulating lands and hillsides, at 50-100 m altitude. 


58. Aglaia teysmanniana (Miq.) Miq. 
(Johannes Elias Teijsmann, 1809-1882; Curator of the Bogor Botanic Gardens, Indonesia) 


Sect. Neoaglaia 


Ann. Mus. Bot. Lugd. Bat. 4 (1868) 48; Pannell op. cit. (1989) 226, op. cit. (1992) 108, op. cit. (1995) 
231; Whitmore, Tantra & Sutisna op. cit. 225; Turner op. cit. 339; Beaman & Anderson op. cit. 125. 
Basionym: Amoora teysmanniana Miq. op. cit. (1861) 196, 503. Lectotype (Pannell, 1992): 
Teysmann HB 4423, Sumatra, S Lampong, Tarabangi River (U [Acc. No. 39203]; isolectotypes BO, L 
[Acc. No. 9081321044 & 9081321064]). Synonyms: Aglaia heptandra Koord. & Valeton op. cit. 
(1896) 132, op. cit. (1913) t. 157, Backer & Bakhuizen f op. cit. 126. 


Tree to 20 m tall, to 40 cm diameter, branched; bole with short plank buttresses. Bark pale 
greyish brown or brown with longitudinal cracks and lenticels; inner bark yellowish brown; 
latex white. Sapwood pale yellowish brown. Twigs densely covered with pale yellowish 
brown stellate hairs. Leaves imparipinnate, to 60 cm long; petioles to 9.5 cm long; leaflets 
below densely but not completely covered with pale yellowish brown stellate hairs on the 
surface and midrib; \ateral leaflets 2 or 3 on each side of rachis, usually subopposite, 
sometimes alternate; blades elliptical or obovate, 5—17.5(—25) x 2.5—7(—9.5) cm, base 
cuneate or rounded, asymmetrical, margin planar to slightly recurved, apex acuminate or 
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shortly caudate, acumen obtuse or acute, to 15 mm long; midrib prominent below; /ateral 
veins 8-16 on each side of midrib, subprominent below; intercostal venation faint; 
petiolules 1-2 cm long. Inflorescences to 15 cm long and wide, with numerous pale 
yellowish brown stellate short-armed hairs or scales. Flowers c. 2.2 x 2.2 mm; calyx 
shallowly divided into 3 or 5 rounded lobes, densely covered with scales like those on the 
twigs; petals 3 or 5; staminal tube cup-shaped, c. 1.1 x 1.3 mm, anthers 7 or 8, c. 0.3 x 0.3 
mm; ovary subglobose, c. 0.4 x 0.6 mm, densely covered with stellate scales, locules 3, 
stigma c. 0.2 x 0.3 mm with three small apical lobes. Fruits subglobose, /—2.2 x /.3—2 cm, 
3-locular, dehiscing into 3 lobes when ripe; pericarp c. 2 mm thick, white, turning pink on 
exposure to air, densely covered with pale brown stellate scales, containing some latex, 
innermost layer in each locule a detachable membrane surrounding the seed. Seeds 1-3, 
obovoid, (0.7—)1.1-1.4 x (0.4—)0.6-0.9 cm; aril orange or red. 


Vernacular names. Sabah—bibilad (Malay), malangsat (Bajau), mumutah (Dusun). 


Distribution. China, Thailand, Sumatra, Peninsular Malaysia, Borneo, the Philippines, Java 
and Sulawesi. In Sabah, recorded from Lahad Datu, Ranau and Semporna districts (e.g., 
SAN 31507, SAN 42715, SAN 76757, SAN 135304 and SPN 7275) and in Sarawak from 
Kuching, Lawas and Lundu districts (e.g., S 21844, S 31145, S 40238, S 49880 and S 
96531). Also occurring in Kalimantan (e.g., Leighton 793) but not yet recorded from 
Brunei. 


Ecology. In mixed dipterocarp and riparian forests, including on sandy alluvial soil, at 
altitudes to 1650 m. In Peninsular Malaysia, the seeds are eaten and thought to be dispersed 
by barbets (Capitonidae), broadbills (Eurylaimidae) and bulbuls (Pycnonotidae). 


59. Aglaia tomentosa Teijsm. & Binn. Fig. 10, Plate 4C. 


(Latin, tomentosus = thickly and evenly covered with hairs) 
Sect. Aglaia 


Nat. Tijdschr. Ned. Ind. 27 (1864) 43; Pannell op. cit. (1989) 226, op. cit. (1992) 331, op. cit. (1995) 
306; Whitmore, Tantra & Sutisna op. cit. 225; Kessler & Sidiyasa op. cit. 168; PROSEA op. cit. 
(1995) 54; Turner op. cit. 339; Coode et al. (eds.) op. cit. 202; Beaman & Anderson op. cit. 125. 
Lectotype (Pannell, 1992): Teysmann s.n., Sumatra, Bangka Island, Plangas Djeboes (BO). 
Synonyms: Argophilum pinnatum Blanco, F1. Filip. ed. 1 (1837) 186; Aglaia rufa Migq. op. cit. (1868) 
49; Aglaia dyeri Koord. op. cit. 634; Aglaia glomerata Merr. op. cit. (1906) 30, op. cit. (1921) 323; 
Aglaia pinnata (Blanco) Merr. op. cit. (1918) 212, non Druce (1914); Aglaia kabaensis Baker f., J. 
Bot. London 62, Suppl. (1924) 19; Aglaia cordata Hiern op. cit. 557, King op. cit. 73, p.p., Ridley op. 
cit. (1922) 409, p.p., Pannell op. cit. (1989) 214. (For further synonyms cf: Pannell op. cit. 1992 & op. 
cit. 1995.) 


Tree, 9-20 m tall, 10-25 cm diameter, branched; often flowering and fruiting at 1.5—-2.5 m 
tall. Bark pale reddish brown or grey with green patches, with longitudinal cracks and 
lenticels arranged in longitudinal rows; inner bark yellow, fibrous or granular; latex white. 
Sapwood pale brown or pinkish brown. Twigs slender, densely covered with reddish brown 
or orange-brown stellate hairs with arms to 1 mm long. Leaves imparipinnate, to 60 cm 
long; petioles to 13 cm long; leaflets with hairs like that of the twigs either few or dense on 
the midrib above or numerous to dense on the midrib, lateral veins and surface of the blade 
below; lateral leaflets 2-5 (rarely 6) on each side of rachis, opposite or subopposite; blades 
obovate, elliptical or narrowly elliptical, 1.7-23 x 0.8—11.5 cm, base rounded, cordate or 
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Fig. 10. Aglaia tomentosa, subsp. cordata (A-G), subsp. kabaensis (H-N), subsp. tomentosa 
(O-T). A, leafy twig with female inflorescences; B, detail of midrib and lateral vein on the 
lower leaflet surface showing the indumentum; C, stellate hair; D, longitudinal section of 
female flower; E, male inflorescence; F, longitudinal section of male flower; G, fruit; H, distal 
part of leaf; I, detail of midrib and lateral vein on the lower leaflet surface showing the 
indumentum; J, stellate hair; K, young fruit; L, longitudinal section of young fruit; M, cross- 
section of young fruit; N, mature fruit; O, distal portion of leaf; P, detail of midrib and lateral 
vein on lower leaflet surface showing indumentum; Q, stellate hair; R, longitudinal section of 
female flower; S, longitudinal section of male flower; T, fruit. (A—D from S 42630, E-F from 
SAN 79063, G from SAN 64755; H-J from SAN 94273, K—M from Pennington 7947, N from 
SAN 94273, O-Q from SAN 90238, R from S 32216, S from SAN 94577, T from SAN 81143.) 
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tapering and cuneate, asymmetrical, margin sometimes recurved, apex acuminate or 
caudate, acumen obtuse or acute, to 35 mm long; midrib prominent below; /ateral veins 5— 
19 on each 

side of midrib, subprominent below; intercostal venation visible but faint below; petiolules 
0-2 cm long. Inflorescences densely covered with stellate hairs like that of the twigs; males 
9-18 cm long, 3—22 cm wide; females smaller, with fewer branches. Flowers subglobose, 
1—2.3 mm diameter, sessile; calyx outside densely covered with stellate hairs, deeply 
divided into 5 acute or obtuse lobes with ciliate margins; petals 5, white or yellow, 
glabrous; staminal tube cup-shaped or subglobose, apical margin slightly incurved and 
shallowly 5-lobed, anthers 5, broadly ovoid, 0.2—0.4 x 0.1-0.3 mm; ovary 0.1-0.5 x 0.3— 
0.9 mm, locules 2, each containing | ovule, stigma ovoid, 0.2-0.5 mm across. Fruits 
indehiscent, locules 2, each containing 0 or | seed, subglobose, obovoid or pear-shaped, 
1.6-3 x 1.2-2.2 cm, with dense indumentum like that of twigs, sometimes glabrescent; 
pericarp brittle, less than 2 mm thick; stalk to 7 mm long. Seeds with brown testa; aril 
orange, red or brown, gelatinous, translucent, acidic-tasting, completely covering the seed. 


Vernacular names. Sabah—langsat monyet (Malay), lantupak (Dusun Kinabatangan). 
Sarawak—punyau (Punan), segera (Iban). 


Distribution. S India, Vietnam, Laos, Thailand, Sumatra, Peninsular Malaysia, Singapore, 
Borneo, the Philippines, Sulawesi, Nusa Tenggara (Flores), New Guinea and Australia. 


Ecology. In evergreen forests at altitudes to 2000 m. Fruits are eaten and seeds are probably 
dispersed by monkeys. 


Notes. In Borneo, three subspecies, viz. subsp. cordata, subsp. kabaensis and subsp. 
tomentosa are recognised. 


Key to subspecies 


1. Lower leaflet surface with few hairs. Fruits pear-shaped....................ccceceeeee eee eees 

subsp. kabaensis (Baker f-) Pannell Fig. 1OH-N. 
(of Kaba volcano in Palembang, Sumatra) 
Kew Bull. 59 (2004) 91; Beaman & Anderson op. cit. 126. Basionym: Aglaia kabaensis 
Baker f op. cit. 19. Lectotype (Pannell, 1992): Forbes s.n., Sumatra, Palembang, foot of 
Kaba volcano (BM; isolectotypes K, L [Acc. Nos. 9081411382 and 908143169)). 
Leaflets pale green or pale brown when dry, venation pale yellow or pale brown, 
lower surface with a few compact orange-brown stellate hairs and few to 
numerous pale yellow or white stellate scales in between; blades 4.5—23 x 1.8-8 
cm, base rounded or cuneate; lateral veins 7-19 on each side of midrib; petiolules 
0.5—2 cm long. Flower c. 1.2 x 1 mm. Fruits pear-shaped, to 3 x 1.8 cm. 
Sumatra, Peninsular Malaysia and Borneo. In Sabah, common and known from 
Keningau, Kinabatangan, Kota Merudu, Lahad Datu, Ranau, Sandakan, Tawau 
and Tenom districts (e.g., S4N 71024, 76891, SAN 78268, SAN 80096 and SAN 
94273). In Sarawak rare, known only from a single collection (Clemens 6708) 
from Mt. Poi. Also occurring in Kalimantan (e.g., Church et al. 759 and Church et 
al. 1213) but not yet recorded from Brunei. 

Hairs numerous on lower leaflet surface, the arms of the stellate hairs usually 

overlapping. Fruits subglobose or ObDOVOId .o....eeeeeceesceeeesceeseeseeeeeeseeeeecaeeesecseeeaeenaes 2 
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2. Leaflet base rounded or cuneate... ce eeeeccsesecseeseceseeecesecseesecaeeseecseesecaeesecneeeesaeeeeeaeeateaes 
subsp. tomentosa Fig. 10O-T. 
Pannell, Kew Bull. 59 (2004) 91; Beaman & Anderson op. cit. 125. Synonyms: Argophilum 
pinnatum Blanco op. cit. 186; Aglaia rufa Miq. op. cit. (1868) 49, Merrill op. cit. (1921) 
323, Masamune op. cit. 373; Aglaia dyeri Koord. op. cit. 634; Aglaia glomerata Merr. op. 
cit. (1906) 30; Aglaia pinnata (Blanco) Merr. op. cit. (1918) 212, Anderson op. cit. (1980) 
249. 

Leaflets with hairs like that of the twigs numerous to dense on the midrib and veins 
and numerous on the rest of the lower surface, with the arms of adjacent hairs 
overlapping or not, with smaller paler hairs which have fewer and shorter arms 
interspersed on the surface in between; blades 1.7-16 x 0.8-11.5 cm, often 
recurved at the margin when dry, tapering to a rounded or cuneate base. Flowers 
1.3-1.9 x 1.1-2.3 mm. Fruits subglobose, 1.6—2.4 x 1.2—2.2 cm. 

Distribution as the species. In Sabah and Sarawak common; in Sabah recorded 
from Beaufort, Kalabakan, Keningau, Kota Belud, Kota Kinabalu, Lahad Datu, 
Nabawan, Pensiangan, Ranau, Sandakan and Tawau districts (e.g., SAN 39042, 
SAN 81143, SAN 87037, SAN 89808 and SAN 91071) and in Sarawak from Baram, 
Belaga, Kapit, Kuching, Limbang, Lubok Antu, Marudi, Miri and Tubau districts 
(e.g., S 24820, S 34988, S 35608, S 42389 and S 61153). Also occurring in Brunei 
(e.g., Coode 7929, Dransfield JD 6844, Kirkup DK 537, Sands 5903 and Wong 
WKM 646) and Kalimantan (e.g., Ambriansyah et al. AA 1206, Burley et al. 804, 
Kessler et al. PK 1355, Laman et al. 1054 and Veldkamp 8067). 

Leatlét: base: cordate: ::.ccc suis. ake iapene Bin ureters Aiea BA steel ae ies besten 
subsp. cordata (Hiern) Pannell Fig. 1OA-G. 
(Latin, cordatus = heart-shaped; the base of leaflets) 

Kew Bull. 59 (2004) 91; Beaman & Anderson op. cit. 126. Basionym: Aglaia cordata Hiern 
op. cit. 557, King op. cit. 73, p.p., Merrill op. cit. (1921) 322, Ridley op. cit. (1922) 409, 
p-p., Merrill op. cit. (1929) 124, Masamune op. cit. 371, Anderson op. cit. (1980) 247, 
Pannell op. cit. (1989) 213, Whitmore, Tantra & Sutisna op. cit. 221. Lectotype (Pannell, 
1992): Maingay 2969 (= Kew Dist. 335/2), Peninsular Malaysia, Malacca (K). 

Leaflet lower surface with numerous reddish brown or pale orange-brown stellate 
hairs with arms to 0.5 mm long, those of adjacent hairs usually overlapping, 
interspersed with smaller paler hairs with fewer arms in between, usually sessile; 
blades 5.3—22 x 2.5-11, base cordate. Flowers 1-2.3 x 1.2-3 mm. Fruits 
subglobose, to 2.1 x 2.2 cm. 

Thailand, Sumatra, Peninsular Malaysia, Singapore, Anambas Islands, Java, 
Borneo and the Philippines. In Sabah, known from Beaufort, Kinabatangan, Kuala 
Penyu, Kudat, Sandakan and Tawau districts (e.g., SAN 63249, SAN 64755, SAN 
72246, SAN 78680 and SAN 91802) and in Sarawak from Belaga, Kapit, Lubok 
Antu, Miri, Marudi and Serian districts (e.g., S 27647, S 36802, S 16532, S 39477 
and S 87184). Also occurring in Brunei (e.g., BRUN 15239, BRUN 15618, BRUN 
17502, Sands 5829 and Wong WKM 851) and Kalimantan (e.g., Burley et al. 3216, 
Church et al. 218, Hansen 1342 and Kessler et al. PK 1071). 


60. Aglaia variisquama Pannell 
(Latin, varius = various, squama = scale) 


Sect. Aglaia 


Kew Bull. Add. Ser. 16 (1992) 153, op. cit. (1995) 245; Turner op. cit. 339. Type: Tong S 34271, Borneo, 
Sarawak, Sabal Tapang FR (holotype FHO; isotypes KEP, L, SAR). 
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Tree to 20 m tall, to 30 cm diameter, branched. Bark smooth, green, brown, reddish grey or 
black; inner bark pale yellow or red. Sapwood pale yellow. Twigs densely covered with 
dark orange-brown peltate scales to 0.3 mm diameter and with an irregular margin, 
interspersed with some scales with dark orange-brown centres and paler margins. Leaves 
imparipinnate, to 79 cm long; petioles 7-15 cm long; leaflets coriaceous, slightly 
asymmetrical, lower surface with numerous scales like that of the twigs, the scales evenly 
distributed and usually visible to the naked eye as tiny dark and pale brown spots; lateral 
leaflets 4-6 on each side of rachis, subopposite, terminal ones not folded at the base; blades 
obovate, 7.5-30 x 4-13 cm, base cuneate, margin recurved, apex acuminate, acumen 
obtuse, to 5 mm long; midrib impressed above, prominent below; lateral veins 10-17 on 
each side of midrib, subprominent below; intercostal venation inconspicuous on both 
surfaces; petiolules 0.5—1.9 cm long. Inflorescences to 32 cm long, to 22 cm wide, densely 
covered with scales like that of the twigs. Flowers depressed globose, 1.5—3 x 2-4 mm; 
calyx c. 0.5 mm long, divided into 5 subrotund lobes, with numerous pale peltate, fimbriate 
scales; petals 5 or 6, yellow or white; staminal tube depressed globose, 1.2—1.8 x 1.5—2 
mm, anthers 5, c. 0.6 x 0.4 mm, with a few simple hairs at the base and apex; ovary 
depressed globose, 0.2—0.6 x 0.6-0.9 mm, densely covered with pale orange-brown peltate 
fimbriate scales, Jocules I or 2, each containing | or 2 ovules, stigma ovoid, c. 0.7 x 0.8 
mm. Fruits indehiscent, locules 1 or 2, subglobose, c. 4 x 4 cm, sometimes with a small 
beak, yellowish brown, outside densely covered with pale orange-brown peltate scales; 
latex white. Seed 1, with a fleshy translucent aril; testa dark brown. 


Vernacular names. Sabah—/antupak (Dusun Kinabatangan). Sarawak—segera (Iban). 


Distribution. Peninsular Malaysia and Borneo. In Sabah, recorded from Kinabatangan, 
Lahad Datu, Sandakan and Tawau districts (e.g., Kokawa & Hotta 1501, SAN 40869, SAN 
46062, SAN 79205 and SAN 80967) and in Sarawak from Belaga, Bintulu, Kuching, Lundu, 
Mukah, Serian and Simunjan districts (e.g., Burley & Lee 251, S 34271, S 34303, S 35640 
and S 77370). Also occurring in Kalimantan (e.g., Kostermans 9811). Not yet recorded 
from Brunei. 


Ecology. In mixed dipterocarp, kerangas, and swamp forests, at altitudes to 950 m. 


2. APHANAMIXIS Blume 


(Greek, aphanos = invisible, mixis = mating; 
an allusion to the sex organs enclosed in the staminal tube) 


lantupak (Dusun), segan (Iban), segera (Malay) 


Bijdr. Fl. Ned. Ind. (1825) 165; Ridley, FMP 1 (1922) 400; Masamune, EPB (1942) 374; Pennington 
& Styles, Blumea 12 (1975) 485; Anderson, CLTS (1980) 250; Mabberley, Blumea 31 (1985) 136, in 
Mabberley & Pannell, TFM 4 (1989) 230, PB 2nd. ed. (1997) 46; Whitmore, Tantra & Sutisna, CLK 
2, 1 (1990) 226; Mabberley et al., FM 1, 12 (1995) 187; Coode et al. (eds.), CLBD (1996) 202; 
Argent et al. (eds.), MNDT-CK 2 (1997) 412; PROSEA 5, 3 (1998) 78; Beaman & Anderson, PMK 5 
(2004) 126. Synonyms: Amoora Roxb. sect. Aphanamixis (Blume) C.DC. in A.P. de Candolle, Mon. 
Phan. | (1878) 579; ?Ricinocarpodendron Boehm. in Ludwig, Defin. Gen. Pl. ed. 3 (1760) 512. (For 
complete synonymy cf. Mabberley op. cit. 1985.) 
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Fig. 11, Aphanamixis borneensis. A, \cafy apical shoot; B, male inflorescence; C, female 
inflorescence; D, longitudinal section of male flower; E, longitudinal section of female flower; 
F, part of infructescence; G, dehiscing fruit; H, seeds. (Reproduced with permission and minor 
modification from FM I, 12 (1995): Fig. 29, p. 192; A from Bianchi 35, B from SAN 6/233, C from 
SAN 26412, D from Mabberley 1706, E from Clemens 30483, F-H from S 13657.) 
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Trees or pachycaul treelets. Twigs with distinct petiole scars. Indumentum of simple 
(rarely basally bifid and stellate) hairs. Bud scales absent. Leaves imparipinnate, without 
pseudogemmula; lateral leaflets 3-10 on each side of rachis, opposite. Inflorescences 
axillary to supra-axillary panicles (males), or spikes, racemes or rarely panicles (females, 
bisexuals). Flowers: males smaller than females or bisexuals; calyx deeply 5-lobed, lobes 
imbricate; petals 3, imbricate, united with staminal tube basally; staminal tube globose to 
deeply cup-shaped, anthers 6 (or 8), glabrous, inserted within tube; disc absent; ovary 3(or 
4)-locular, each locule with (1 or) 2 collateral to superposed ovules; style stout, stylehead 
conical to truncate, 3-angled or with impressions of anthers. Fruit a 2- or 3(or 4)-valved, 
loculicidal capsule, each locule with | or 2 seeds. Seeds arillate; embryo with planoconvex, 
collaterally(?) united cotyledons; radicle small, superior, included. Germination 
cryptocotylar; eophylls opposite, simple, toothed. 


Distribution. Three very closely related species in Indo-Malesia from Sri Lanka and India 
to Bhutan, tropical China and Indo-China, throughout Malesia, to the Solomon Islands. In 
Sabah and Sarawak, two species are recorded. 


Notes. All three species were originally referred to Andersonia Roxb. or Amoora Roxb. (i.e. 
Aglaia Lour.), to which Aphanamixis is very closely related. Except for the apparent unity 
of the cotyledons (a feature not investigated in all Aglaia spp. so far), there is no other 
macroscopic character that separates them absolutely. At the microscopic level, only one 
Aglaia sp. examined has the 4-colporate pollen grains found in Aphanamixis and the wood 
of the latter differs from that of the Ag/aia species formerly included in Amoora in having 
confluent and banded paratracheal parenchyma. 


Key to Aphanamixis species 


Lateral veins conspicuously looped well clear of margin; petiolules 1.5—3 cm long, the 
termuinalones'to:4:5:cm IOS isc cet ee ctek Seite esac sadeo etnias 1. A. borneensis 
Lateral veins not so; petiolules 0.4—-1 cm long, the terminal ones to 1.5 cm long... : 

Lacoste Shoatie tact ar viet She tten ss omeaiins shatbretskteantlbenbhecuecsuuteodtstencancbestes sone cutlaceanteicete pants 2. A. polystachya 


1. Aphanamixis borneensis (Miq.) Harms Fig. 11, Plate 5A. 


(from Borneo) 


In Engler & Prantl, Nat. Pflanzenfam. 3, 4 (1896) 296; Merrill, EB (1921) 321; Masamune op. cit. 
374; Anderson op. cit. (1980) 250; Mabberley op. cit. (1985) 138; Whitmore, Tantra & Sutisna op. cit. 
226; Mabberley et al. op. cit. 193; Coode et al. (eds.) op. cit. 202; Beaman & Anderson op. cit. 126. 
Basionym: Amoora borneensis Mig., Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 36. Lectotype (here 
designated): Korthals s.n., Borneo, Kalimantan, Mt. Prarawin (U; ?isolectotype L [Acc. No. 
9081321611]). Synonyms: Aphanamixis sumatrana auct. non Harms (1896): Merrill, PEB (1929) 
123; Aphanamixis pedicellata Ridl., Bull. Misc. Inform. Kew (1930) 370, Anderson op. cit. (1980) 
250; Walsura punctata Siss. var. papillosa Siiss. & Heine, Mitt. Bot. Staats. Miinch. 2 (1950) 59; 
Ricinocarpodendron borneense (Miq.) Mabb., Mal. For. 45 (1982) 454. 


Tree to 13.5 m tall, to 15 cm diameter. Bark reddish; inner bark orangeish-mottled, soft, with 
watery latex. Sapwood orange. Twigs 5—10 mm diameter apically, greyish. Leaves 30-80 cm 
long; petioles 15—18 cm long, c. 5 mm diameter, terete, puberulous, flattened to 
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grooved or hollowed adaxially at base, the groove appressed fulvous-pubescent; leaflets 
coriaceous (particularly at high altitudes), glabrous; lateral leaflets 3-8 on each side of 
rachis; blades lanceolate to narrowly elliptical-oblong or oblanceolate, 7-25 <x 4—-7.5 cm, 
base acute to attenuate, weakly asymmetrical, margin recurved, apex acute to cuspidate or 
acuminate, acumen to 15 mm long; midrib prominent below, subprominent above; /Jateral 
veins 9-12 on each side of midrib, conspicuously looped well clear of margin, often 
prominent below, faint above; intercostal venation reticulate; petiolules 1.5-3 cm long, the 
terminal ones to 4.5 cm long, swollen at base. Inflorescences to 65 cm long; males with 
subsquarrose (= somewhat projecting outwards at an angle of c. 90°) branches to 15 cm 
long, strongly supra-axillary; axes puberulous. Flowers 5—7 mm diameter; bracteoles scale- 
like c. 0.5 mm; pedicels 0-1 mm long in females, 3—6 mm long in males; calyx lobes 4—5 
mm across, subrotund to erose (= irregularly toothed), pubescent outside, pinkish, margin 
glandular-ciliate; petals 5-7 mm long, subrotund, glabrous, creamy-white or pinkish; 
staminal tube with small pore, anthers 6, narrowly oblong, c. 3 mm long, glabrous. Fruits 
borne towards tip of axis, 3-4 cm diameter, glabrous, pink to dark red, white inside. Seeds 
1-3, c. 18 x 12 mm, planoconvex, covered with vermilion aril; testa dark brown to black. 


Distribution. Borneo, the Philippines (Palawan) and Maluku (Halmahera). In Borneo, 
recorded in Sabah from Beaufort, Keningau, Kinabatangan, Kota Marudu, Lahad Datu, 
Penampang, Pitas, Ranau, Sandakan, Sipitang, Tambunan and Tawau districts (e.g., 
Mabberley 1691, Pereira 745, SAN 39900, SAN 80312 and SAN 131356) and in Sarawak 
from Bau, Belaga, Kapit and Marudi districts (e.g., S 46907, S 48266, S 72968 and S 
81303). Also occurring in Brunei (e.g., S 5802 and Johns et al. 7598) and Kalimantan (e.g., 
Veldkamp 8130 and Veldkamp 8479). 


Ecology. Common small tree of lowland, hill and lower montane forests and heath forest at 
altitudes to 1800 m. 


Notes. It has been confused with Aphanamixis sumatrana (Miq.) Ridl. (Sumatra and 
Peninsular Malaysia) because of similarities in the leaflets, but that species is unique in the 
flower having only three anthers. 


2. Aphanamixis polystachya (Wall.) R.N.Parker 
(Greek, poly- = many, stachys = branch; referring to the much-branched male 
inflorescence) 


Ind. For. 57 (1931) 486; Anderson op. cit. (1980) 250; Mabberley op. cit. (1985) 136, op. cit. (1989) 
230; Whitmore, Tantra & Sutisna op. cit. 227; Mabberley et al. op. cit. 188; Turner, Gard. Bull. Sing. 
47 (1995) 339; Coode et al. (eds.) op. cit. 203; Argent et al. (eds.) op. cit. 413. Basionym: Aglaia 
?polystachya Wall. in Roxb., Fl. Ind. 2 (1824) 429. Type: de Silva in EIC 1277 (holotype K-W; 
isotypes G-DC, K). Synonym: Ricinocarpodendron polystachyum (Wall.) Mabb. op. cit. (1982) 454; 
Aphanamixis rohituka auct. non (Roxb.) Pierre (1895): Anderson op. cit. (1980) 250. (For further 
synonyms cf Mabberley et al. op. cit. 1995.) 


Pachycaul treelet or tree to 20(-35) m tall, often flowering when very small; bole to 70 cm 
diameter, often crooked, sometimes with buttresses to 1(—2) m tall. Bark reddish brown, 
flaking; inner bark pinkish, often with white latex. Sapwood white; heartwood pink. Twigs 
7-22 mm diameter apically, lenticellate, sometimes myrmecophilous, subglabrous to finely 
fulvous-tomentellous. Leaves 45-125 cm long, red when young, glabrous or less often with 
petiole, rachis and lower surface of leaflets and upper surface of lateral veins more or less 
brown pubescent, the hairs simple, basally bifid or stellate; petioles 5-15 cm, 6-9 mm 
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diameter, more or less lenticellate, terete but greatly swollen and flattened or channelled 
adaxially near base; leaflets subcoriaceous; lateral leaflets (4—)6—10 on each side of rachis; 
blades oblong to elliptical-oblong, 7.5—25 x 4—9 cm, base rounded to acute or attenuate, 
usually markedly asymmetrical, margin planar to slightly recurved, apex cuspidate; midrib 
prominent on both surfaces; lateral veins 10-12 on each side of midrib, spreading; 
intercostal venation sometimes subprominent in dry leaflets; petiolules 0.4—1 cm long, the 
terminal ones to 1.5 cm long, swollen. Inflorescences to 110 cm long in females, to 50 cm 
long in males and bisexuals, but often very much shorter, more or less supra-axillary; 
branches to 15 cm long, squarrose; axes more or less puberulous or pubescent. Flowers 4—9 
mm diameter, sweetly scented; pedicels 0-4(-8) mm long; bracteoles scale-like, c. 0.5 mm; 
calyx lobes 2-3 mm across, subrotund, more or less pubescent outside, reddish margin 
ciliate; petals 3-5(—7) mm across, subrotund, more or less pubescent outside, glabrous 
inside, cream to yellow or bronze, sometimes tinged red, waxy; staminal tube cream, 
anthers (5 or) 6 (or 8), 2.5-4 mm long, elliptical, apiculate, glabrous. Infructescences 
spicate, very rarely paniculate. Fruits 2-4 cm diameter, yellowish at first, pink or red at 
maturity, glabrous; pericarp sometimes with white latex, white inside. Seeds 1-3, 1.7—2.2 
cm long, planoconvex, hanging by strips of endocarp from fruit, more or less covered with 
brownish red or orange oily aril; testa dark brown or black. 


Distribution. As for genus. In Borneo, known in Sabah from Keningau, Kota Kinabalu, 
Kota Marudu, Kuala Penyu, Lahad Datu, Ranau, Sandakan and Tawau districts (e.g., SAN 
39140, SAN 39900 and SAN 142369) and in Sarawak from Belaga, Kapit, Lundu, Serian 
and Sri Aman districts (e.g., Mabberley 1642, S 36072, S 49253, S 65082 and S 76869). 
Also occurs in Brunei (e.g., Coode et al. 6609) and Kalimantan (e.g., Endert 2966). 


Ecology. Lowland and hill forest at altitudes to 1400 m, including seasonally flooded forest 
and forest on limestone. 


Uses. The timber is used in house construction in New Guinea and Thailand and is suitable 
for furniture. In India, a commercially valuable oil for soapmaking is extracted from the 
seeds (43.5% by weight) and this, like the bark, has some medicinal value, the latter in a 
liniment used in the treatment of rheumatism. In Maluku (C Halmahera), the mashed leaves 
in a water solution are sprayed on fruiting heads of rice against disease and research in 
China and Bangladesh has shown extracts from twigs, bark, fruits and seeds to be 
efficacious antifeedants, deterring a range of insect pests. 


Notes. This is a polymorphic species across its range but is relatively uniform in Borneo. 


3. AZADIRACHTA A. Juss. 


(Latinised form of the Persianised Indian name, azad-dirakht, for neem, Azadirachta 
indica) 


Bull. Sci. Nat. Géol. 23 (1830) 236; Jacobs, Gard. Bull. Sing. 18 (1961) 71; Backer & Bakhuizen /, 
FJ 2 (1965) 120; Pennington & Styles, Blumea 22 (1975) 464; Anderson, CLTS (1980) 250; 
Mabberley in Mabberley & Pannell, TFM 4 (1989) 231, PB 2nd. ed. (1997) 70; Whitmore, Tantra & 
Sutisna CLK (1990) 227; Mabberley et al., FM 1, 12 (1995) 337; PROSEA 5, 2 (1995) 72; Coode et 
al. (eds.), CLBD (1996) 203; Argent et al. (eds.), MNDT-CK 2 (1997) 413. Synonym: Antelaea auct. 
non Gaertn. (1788): Adelbert, Blumea 6 (1948) 315. 
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Trees. Indumentum of simple hairs. Buds thinly encrusted with resin; scales absent. 
Leaves paripinnate or imparipinnate with 2 pairs of glands at base of petioles, without 
pseudogemmula; lateral leaflets 4-10 on each side of rachis, opposite or subopposite. 
Inflorescences thyrsoid, axillary. Flowers bisexual and male on same _ individual 
(polygamous); calyx 5-lobed to halfway, the lobes imbricate; petals 5, free, imbricate; 
staminal tube cylindrical, slightly expanded at mouth, margin (8—)10-lobed, the lobes 
rounded, truncate, emarginate or bifid, anthers (8—)10, glabrous, inserted at base of and 
opposite lobes; disc annular, united with base of ovary; ovary 3-locular, each locule with 2 
collateral ovules, stylehead with apical swollen torus with 3 acute, partially united papillose 
stigmatic lobes. Fruit a I(or 2)-seeded drupe; endocarp thin, cartilaginous. Seeds ovoid, 
distally pointed; testa thin, membranous with small adaxial sarcotesta; endosperm very thin; 
embryo with planoconvex, collateral cotyledons; radicle superior, short projecting from 
cotyledons. Germination phanerocotylar; eophylls opposite, trifoliolate, leaflets deeply 
incised or pinnatifid. 


Distribution. Two species native to Indo-Malesia, though one, A. indica A.Juss., the neem, 
perhaps native in Myanmar, is widely cultivated in warm countries throughout the world 
and naturalised in some of them. 


Ecology. Lowland forest of various types, Azadirachta indica also colonising deforested 
land. 


Notes. Formerly confused with Melia L., Azadirachta differs in its simple indumentum, 
pinnate leaves, collateral ovules, 3-lobed stylehead and 1(or 2)-seeded drupes. 


Key to Azadirachta species 


Leaflets with entire margin (Mative).........ecceseeseceseeseceeceeecesceesceseeeeceseeeeeeseeeseenseeens A. excelsa 

Leaflets with serrate margin (planted).......... 0... c ccc ce cece nce e eee cee ceeeeseeeeenteesenene sees eae es 
A. indica A. Juss. 
Mém. Mus. Nat. Hist. Nat. Paris 19 (1832) 221; Backer & Bakhuizen f op. cit. 120; Radwanski 
& Wickens, Econ. Bot. 35 (1981) 398; Tewari, Monogr. Neem (1992); Mabberley et al. op. cit. 
341; PROSEA op. cit. (1995) 77. Synonyms: Melia azadirachta L., Sp. Pl. (1753) 385, Ridley, 
FMP 1 (1922) 384; M. indica (A. Juss.) Brandis, For. Fl. NW & C India (1874) 67, nom. illeg., 
Corner, WTM 3rd. ed. 2 (1988) 504. 
Tree to 16 m tall. Inflorescences to 30 cm long. Fruits 1-2 cm long. Planted (neem) and 
seeding about (as in Kuching) in the Tree Flora area. 
Notes. Azadirachtin is absorbed by plants and acts as a systemic insecticide so efficient 
that Japanese beetles and other insects, even including the desert locust, will starve 
rather than eat plants treated with it. Of the five limonoids known from the tree, 
deacetylaxadirachnol (salannin) is as potent as azadirachtin in inhibiting ecdysis in 
tobacco budworm. Neem seed powder with carbofuran greatly reduces leaf-hoppers 
and rice tungro virus in rice. The leaves, bark and seed oil have been used in the 
treatment of a wide range of ailments, including malaria, eczema, dysentery and ulcers, 
but particularly effective as a parasiticide for skin diseases such as scabies. Neem oil 
also has significant post-coital contraceptive action. 


112 


MELIACEAE (MABBERLEY et al.) 


Azadirachta excelsa (Jack) Jacobs Fig. 12. 


(Latin, excelsus = tall) 


Gard. Bull. Sing. 18 (1961) 75; Anderson op. cit. (1980) 250; Mabberley op. cit. (1989) 233; 
Whitmore, Tantra & Sutisna op. cit. 227; Mabberley et al. op. cit. 337; PROSEA 5, 2 (1995) 77; 
Turner, Gard. Bull. Sing. 47 (1995) 339; Coode et al. (eds.) op. cit. 203; Argent et al. (eds.) op. cit. 
413. Basionym: Melia excelsa Jack, Mal. Misc. 1, 1 (1820) 12; Corner, Gard. Bull. Str. Sett. 10 
(1939) 263, op. cit. (1988) 504; Corner & Watanabe, Ill. Guide Trop. Pl. (1969) 404. Type: Jack s.n., 
Peninsular Malaysia, Penang (holotypet; isotypes E, K-W [‘J78’ in EIC 1253b]). Synonyms: 
Trichilia excelsa (Jack) Spreng., Syst. 4, 2 (1827) 252 excl. syn. Blume; Azedarach excelsa (Jack) 
Kuntze, Rev. Gen. 1 (1891) 110. 


Tree to 50 m tall; bole to 120 cm diameter, regularly cylindrical or rarely slightly buttressed 
over major roots. Bark smooth, pinkish grey or pinkish brown, in large trees becoming 
longitudinally fissured and scaling, the flakes oblong, greyish, breaking off at upper end 
and curling up from both ends before shedding, the bole appearing pale brownish or greyish 
buff and shaggy. Sapwood white; heartwood light red. Crown rounded but rather open and 
uneven, deciduous for up to 3 months a year, the major branches ascending. Twigs 8-12 
mm diameter apically, the pith pinkish but odourless or weakly onion-scented. Young 
shoots puberulous, soon glabrous. Leaves 20-60(-90) cm long, paripinnate or 
imparipinnate, tufted at ends of twigs; petioles 5—8 cm long, subterete, swollen at base; 
lateral leaflets 7-11 on each side of rachis; blades lanceolate-elliptical, 4-12.5 x 2—3.5 cm, 
the largest near the middle, asymmetrical, subfalcate, glabrous, pink when young, yellow 
when withering, base unequal, margin entire, apex subacute to subacuminate; lateral veins 
6-11 on each side of midrib, arcuate; intercostal venation laxly reticulate; petiolules c. 2 
mm long. Inflorescences 20-45 cm long, erect; axes puberulous, green with 3 or 4 orders 
of branching, main proximal branches to 8 cm long; bracts c. 1 mm long, narrowly 
triangular. Flowers sweetly scented; pedicels 1-3 mm long, articulated with pseudopedicel 
of same length; calyx c. 1 mm diameter, puberulous outside, lobes c. 1 mm long, rounded to 
subacute, pale green, margin ciliolate; petals oblong-spathulate, 5-6.5 < 1.5-2.2 mm, 
puberulous outside, pale creamy-white; staminal tube 2—2.5 mm diameter, glabrous outside, 
sparsely hairy distally inside, white or greenish, 10-ribbed, each rib terminating in a sub- 
bifid lobe, anthers (8—)10, c. 0.8 mm long, sessile, slightly exserted. Fruits ellipsoid, 2.4— 
3.2 x 1.3-1.6 cm, glabrous, green turning yellow at maturity; pericarp leathery; mesocarp 
soft, edible, with some white latex. Seeds smelling of garlic when damaged. Seedlings with 
serrate leaflets with long-acuminate tips. 


Vernacular names. Sabah—limpaga (preferred name), ranggu (Dusun). Sarawak—ranggu 
(preferred name), segera (Malay; also applicable for a number of species of Aglaia and 
Chisocheton). 


Distribution. Vietnam (?), Sumatra, Peninsular Malaysia (where also a village tree), 
Borneo (north and east), the Philippines, Sulawesi, Maluku (Aru) and Irian Jaya (W New 
Guinea). In Sabah, known from Beaufort, Keningau, Lahad Datu, Labuk Sugut, Ranau, 
Semporna, Tawau and Tenom districts (e.g., Mabberley 1670, SAN 16843, SAN 43024, SAN 
96653 and SAN A 1/48) and in Sarawak from Miri district (e.g., S 14/2). Also occurs in 
Brunei (e.g., BRUN 3123) and Kalimantan (e.g., bb. 23991). 


Ecology. Rain forest at altitudes to 350 m. 
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Fig. 12. Azadirachta excelsa. A, flowcring leafy twig; B, flower; C, longitudinal section of 
flower; D, part of infructescence. (A from /D FMS 48757, B and C from SAN A 904, D from 
SAN A 790.) 
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MELIACEAE (MABBERLEY et al.) 


Uses. The pink-red to brown timber is considered as one of the most attractive furniture 
timbers of Borneo. Grown in small-scale plantations, its timber is used in house building 
and also for handles and scabbards for knives, while the young shoots eaten as a vegetable. 
It coppices. The seeds yield azadirachtin (see A. indica) and the more effective insect 
antifeedant, marrangin. 


Notes. At a distance the tree may be confused with Ailanthus integrifolia Lam. 
(Simaroubaceae) but the bark of that tree seems always to be smooth and leaflets wither red 
and not yellow (Corner op. cit. 1988). 


4. CHISOCHETON Blume 


(Greek, schizos = split, chiton = tunic; an allusion to the deeply 
lobed staminal tube of C. patens) 


segera (preferred name in Sarawak) 


Bijdr. Fl. Ned. Ind. 1 (1825) 168; Hiern in Hooker f, Fl. Brit. Ind. 1 (1875) 550; King, J. As. Soc. 
Beng. 64, 1 (1895) 24; Merrill, EB (1921) 319, PEB (1929) 122; Ridley, FMP 1 (1922) 386; 
Masamune, EPB (1942) 374; Backer & Bakhuizen f, FJ 2 (1965) 124; Pennington & Styles, Blumea 
22 (1975) 497; Mabberley, Bull. Brit. Mus. Nat. Hist. Bot. 6 (1979) 301, in Mabberley & Pannell, 
TFM 4 (1989) 233, PB 2nd. ed. (1997) 152, Gard. Bull. Sing. 55 (2003) 189; Anderson, CLTS (1980) 
250; Whitmore, Tantra & Sutisna CLK 2, 1 (1990) 227; Mabberley et al., FM 1, 12 (1995) 136; 
Coode et al. (eds.), CLBD (1996) 203; Argent et al. (eds.), MNDT-CK 2 (1997) 416; PROSEA 5, 3 
(1998) 159; Beaman & Anderson, PMK 5 (2004) 127. Synonyms: Dasycoleum Turcz., Bull. Soc. 
Nat. Mosc. 31 (1858) 414; Megaphyllaea Hemsl. in Hooker, Ic. Pl. 18 (1887) t. 1708; Clemensia 
Merr., Phil. J. Sci. (1908) 143. 


Trees, pachycaul to leptocaul, sometimes unbranched, sometimes laticiferous, very rarely 
foetid, dioecious or polygamous. Bud scales absent. ndumentum usually of simple, rarely 
of 4-armed stellate hairs, sometimes irritant, with small glandular hairs. Leaves pinnate and 
pseudogemmulate (gemmulate = terminated in a crozier-like undeveloped leaflet bud) or 
imparipinnate, very rarely paripinnate. Inflorescences thyrsoid or with long peduncles and 
congested racemes, axillary to supra-axillary, borne on branches or rarely congested on 
bole. Flowers usually unisexual, rarely bisexual (e.g. C. koordersii), sometimes with 
elongated receptacle (pseudopedicel); calyx more or less cup-shaped, usually obscurely 3- 
6-lobed; petals (3 or)4—6(—14) in 1 (or 2) whorls, free, aestivation imbricate, quincuncial or 
alternate, often merely at apices, or valvate, rarely weakly united below or with base of 
staminal tube; staminal tube cylindrical, margin entire, crenate or with 4—10(—30) 
emarginate, truncate or narrowly lanceolate 2(or 3)-fid lobes, anthers (3 or)4—10(—30), 
usually attached within the tube, alternating with lobes, usually locellate (= divided into 
secondary, smaller compartments); disc usually absent, less often stipitate, annulate or 
discoid, occasionally lobed; ovary 2—8-locular, each locule with 1 or 2 collateral or 
superposed orthotropus ovules, stylehead clavate or discoid. Fruits 2—5(—8)-valved 
capsules, the valves I(or 2)-seeded. Seeds obovoid-spheroid to scutelliform (= platter- 
shaped) or orange-segment-shaped, variously arillate or sarcotestal, orthotropous, with large 
chalaza; embryo with collateral, oblique or superposed cotyledons; radicle abaxial or 
included. Germination cryptocotylar; eophylls spirally arranged, simple, entire. 
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Distribution. About 53 species from India (Assam) and tropical China throughout Malesia 
south-eastwards to northern New South Wales and Vanuatu. In Sabah and Sarawak, the 
genus is represented by 21 species (including 2 incompletely known ones). 


Ecology. Rain forest at altitudes to 1500 m, typically understorey trees, occasionally 
persisting in relict forest edges, rarely colonists of clearings. 


Notes. Within the genus, there are species with imparipinnate leaves, paripinnate leaves 
(some forms of Chisocheton patens), but the majority have the leaf terminated by a 
pseudogemmula, which is a crozier-like bud of undeveloped leaflets, from which leaflets 
unfold at intervals. Some species are intermediate between the truly pseudogemmulate and 
the imparipinnate in that all the leaflets that will develop are produced in one flush, though 
the most apical may be tardy in expanding. Such is a common state of affairs in some 
species of Dysoxylum. 


Uses. The wood of several Chisocheton species is locally used for various types of light 
construction, e.g., boat-building, interior finishing, furniture and cabinet work, flooring, 
mouldings, wall-panelling, for making sport-goods, boxes, crates and toys. It has also been 
utilised for manufacturing rotary veneer, plywood, block-board and particle-board and has 
been reported as suitable for the production of pulp. The seeds of some species yield an oil 
which has been used as an illuminant (PROSEA 5, 3 (1998) 159-162). 


Key to Chisocheton species 


1. Inflorescences borne on long-lived bosses on bole................cceceeceee ee eee eee eeaens 2 
Inflorescences: otherwise xcsss.see32 2s eves Gx eee eis biies beng een aoe cuss he as 3 


2. Twigs 12-15 mm diameter apically. Petioles 8-20 cm long. Leaflets oblong, base 
strongly asymmetrical; petiolules c. 6 mm long. Inflorescences to 12 cm long. Calyx 
cup-shaped, margin 4- or 5-lobed. Petals 5 or 6, red towards apex (when fresh). Anthers 
non-locellate. Fruits to 5 cm diameter..............ccceceeeseeeee ee ee ences enna eres 15. C. ruber 
Twigs 5—7 mm diameter apically. Petioles 5-10 cm long. Leaflets ovate or elliptical, 
base slightly asymmetrical; petiolules (4-)6—12 mm long. Inflorescences to 50 cm long. 
Calyx campanulate (bell-shaped), margin more or less entire. Petals (3 or) 4 (or 5), pale 
yellow to white (when fresh). Anthers  locellate. Fruits to 7 cm 


diameter. s.icsccscecccsceiesccees 4. C. cumingianus (subsp. kinabaluensis) 
3. Calyx (10—)13—20(-23) mm tall... cece ene ence eee eee eee nena ea ena eneeneeenegs 4 
GCalyx'shorttetesenc uti iter te natindi erat pene ene x oes ea as deee biist ovine read head teeta teed et oiae 2 


4. Twigs to 5 cm diameter apically. Petioles glabrescent or sparsely hairy. Leaflets more or 
less puberulous below, base obtuse to subacute. Inflorescences to 220 cm long. Petals 
6-10. Anthers 16-30. Stylehead capitate. Fruits bright vermilion-tomentose (when 
fresh), with deciduous irritant hairs. Seeds arillate..................0006. 9. C. macranthus 
Twigs to 2.5 cm diameter apically. Petioles more or less fulvous-tomentose. Leaflets 
densely fulvous-tomentose below, base narrowed into the petiole. Inflorescences to 30 
cm long. Petals 9-14. Anthers 15—20. Stylehead discoid to shallowly cylindrical. Fruits 
golden-brown when fresh, densely hispid (beset with coarse rigid erect hairs). Seeds 
SarcOlestal ails sala teahe eee datas sen hae nevetees beaming aaa eee eee 11. C. medusae 
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MELIACEAE (MABBERLEY et al.) 


Leaves: imparipinnate. 2.2. 5.03 avis ees ee ee ee 6 
Leaves pseudogemmulate........ 0... cece cece ee en cee eee cee cece eee neat een eneenaes 8 
Petals: toll 6mm longs 2.2.22 s82ceiecaseagsat Nig dsete diet beeen eas 3. C. crustularii 
Petals:20%mm: of lon Ger: .c2..203.9233 332 esudek BLA seen aagodia a bese Se ieee 7 


Leaves to 100 cm long; petioles to 35 cm long; leaflets more or less densely 
ferruginous-setose (beset with bristly hairs) on both surfaces, dry setae tinkling when 
stroked, base rounded to attenuate, symmetrical; lateral veins 17-20 on each side of 
midrib; petiolules 5—6(—10) mm long. Inflorescences more or less densely setose. Calyx 
c. 3 x 4mm. Petals more than 32 mm long, glabrous. Margin of staminal tube with 6-8 
truncate lobes or irregularly lobed, anthers 6—8, c. 2 mm long, scarcely locellate. Fruits 
densely setose (hairs non-irritant).......... 0.0... ccc e cece eee ee eee e eee ene eaeees 18. C. setosus 
Leaves to 150 cm long; petioles 1-5 cm long; leaflets glabrous or pubescent on veins 
above, appressed hirsute below, base cuneate or subcordate, asymmetrical; lateral veins 
c. 15 on each side of midrib; petiolules to 2 mm long. Inflorescences ferruginous- 
pubescent. Calyx 5-8 <x 5—6 mm. Petals 28-32 mm long, densely pubescent outside. 
Margin of staminal tube with 12-14 linear lobes, anthers 12-14, c. 4 mm long, 
locellate. Fruits beset with reddish irritant hairs..14. C. polyandrus (in part) 


Leaves with stellate hairs... sc %esseiecoidveseledee ig teiacead ste ee eeeeedees 7. C. koordersii 
Leaves with only simple hairs.............. 0c. ccc cece ese e cence ee ee eee eee ene e eee eae naenenennes 9 


Petals 28-32 mm _ long. Pachycaul treelet with irritant fruit 


Waits. o fic cee deck lsi dna Aiea ces Gane iain stanede de eieeee? 14. C. polyandrus (in part) 
Petals smaller. Fruits glabrous or if hairy, the hairs non-irritant....................eeee ee 10 
One or more petals narrower than and enclosed by the others.........16. C. sarasinorum 
Petals more or less of the same width or, at least, none completely enclosed by the 
OUNETS as. sreat eres ioneadth ht eee ee atest aye aeah eins enedter Maran orearblenar ee meee the 11 

Staminal tube not conspicuously lobed (if unclear follow alternative).................00. 12 
Staminal tube crenate to conspicuously lobed.......... 0... ccc cece eee e eee eeene eee eeeeaeeas 13 


Twigs non-lenticellate, without distinct petiole scars. Leaves to 200 cm long; 
pseudogemmula not markedly circinate (crozier-like); lateral leaflets to 26 on each side 
of rachis; blades elliptical to elliptical-oblong, apex abruptly caudate-acuminate with an 
acumen to 2 cm long; lateral veins 10-14 on each side of midrib, strongly prominent 
below when dry; petiolules c. 6 mm long. Inflorescences to 50 cm long. Anthers 
somewhat ciliate posteriorly. Ovary 2-locular, stylehead subcapitate. Fruits c. 4 cm 
diameter, densely ferruginous-pubescent. Seeds 2, partly arillate... ww. 
sisadagdauddaseasecgssss suatagestoant igaseusesuseciueieubesefasaedcoae ov ediesseastate cateihasseseeess ostys 17. C. sarawakanus 
Twigs lenticellate, with distinct petiole scars. Leaves to 120 cm long; pseudogemmula 
markedly circinate; lateral leaflets to 12 on each side of rachis; blades oblong to 
oblong-ovate, apex abruptly short-acuminate, lateral veins c. 22 on each side of midrib, 
subprominent below; petiolules 8—12 mm long. Inflorescences to 25 cm long. Anthers 
glabrous. Ovary 5-locular, stylehead shortly cylindrical. Fruits to 9 cm diameter, glabrous. 


Seeds 4 or 5, non-arillate......... 0. cece eee e eects eerste OC. granatum 
. Corolla aestivation imbricate.............c cece ccc ccc eee cence cence eens eeneeeeeeeeeeeneneeees 14 
Corolla aestivation valvate.........0...ccccccc cece cece e cece cence cece teens tenets eeaeteenaenens 19 
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14. Ovary 4-locular. Seeds (3 OF) 4.2.0.0... ccc cece cence cence ence eee e eee e teat ea eaeneeenaeas 15 
Ovary 2-locular. Seeds 2.2.0.0... cece cence cece nee eee ened E nnn ene ene e eee 16 


15. Twigs 3-7 mm apically. Leaves 20-95 cm long; leaflets elliptical to elliptical-oblong, 
apex long-caudate; petiolules 2-5 mm long. Calyx 3-4 mm tall, subglabrous to sparsely 
pubescent. Petals narrowly obovate, 15-25 <x 2-3 mm. Anthers scarcely locellate, 
included. Disc prominent, subtubular, 0.5-1 mm tall. Fruits c. 4 cm 
CiaMeter ch: Viresiwcatdaashoasal tant aieee ee Sate Weuel Pe os sae hice lua tiedatasntebety 1. C. amabilis 
Twigs 12-15 mm diameter apically. Leaves to 130 cm long; leaflets oblong-ovate, apex 
acute to short-acuminate; petiolules to 9 mm long. Calyx c. 2 mm tall, sericeous. Petals 
linear-spathulate, c. 11 x 1.8 mm. Anthers locellate, slightly exserted. Disc obscure. 


Fruits at least 9 cm diameter..............ccc cc cceccee eee eee enstee eae 10. C. maxilla-pisticis 
16 2DISCZ Present 2-54 5inctek ek ee eI ee EE 17 
Disc absent. vcci0 oe eads fos Soy leeds eee a teas Sa Sad eaves Sosa vasa eeyea edi eud a Seeanesaedens 18 


17. Lateral leaflets to 5 on each side of rachis; blades to 42 x 10.5 cm, apex acuminate, 
acumen to 18 mm long; intercostal venation prominent on both surfaces; petiolules 6-11 
mm long. Calyx c. 1.5 mm tall, margin obscurely 4-lobed. Anthers weakly locellate. Disc 
annular, thick. Fruits to 7 cm diameter. Seeds c. 3 cm diameter....8. C. lansiifolius 
Lateral leaflets to 14 on each side of rachis; blades 6-28 x 2.5—10.5 cm, apex 
short-acuminate, intercostal venation often conspicuous but not prominent; petiolules 
3-6 mm long. Calyx 2.5-3 mm tall, margin subentire to minutely, irregularly toothed. 
Anthers locellate. Disc absent or very short. Fruits to 4.5 cm diameter. Seeds c. 0.8 cm 
CIAMGtET heh Cte at a teiat ePtet Sk ne ek hh Nin dha Re Ants 12. C. patens (in part) 


18. Leaves to 200 cm long; lateral leaflets to 26 on each side of rachis. Margin of staminal 
tube crenate, anthers somewhat ciliate posteriorly; style head — sub- 
Capitatess ier sata bh as nitse oadews mast ats atatan Yar cia mbenae pees one ae oes 17. C. sarawakanus 
Leaves to 70 cm long; lateral leaflets to 14 on each side of rachis. Margin of staminal 
tube with (5 or) 6-8 linear-triangular lobes, anthers glabrous. Style head cylindrical to 


Clavater.s. 35 Gases han He Bch ac ee 12. C. patens (in part) 
19. Twigs deciduously tawny-pubescent to subglabrous.................cecceceee eee ne ene ea enone 20 
Twigs fawn=pubescent.cc oe: crsnceeceveed as coeeds ope ataletetacipereathecedlonsnMaeesanes 21 


20. Twigs 4-12 mm diameter apically. Leaves to 150 cm long; petioles 10-15 cm long; 
lateral leaflets to 17 on each side of rachis. Inflorescences paniculate. Petals 13-19 mm 
long. Lobes of staminal tube subtruncate. Fruits c. 4.5 cm diameter....2. C. ceramicus 
Twigs 2.5—6 mm diameter apically. Leaves to 45 cm long; petioles 2-10 cm long; lateral 
leaflets to 9 on each side of rachis. Inflorescences spicate to thyrsoid. Petals 8—12(—18) 
mm long. Lobes of staminal tube laciniate (cut into narrow lobes). Fruits to 2.1 cm 
CiaMeter voce sees cas cay pads eisai ceed aes Uedew des get adnwaceetesaeaeane ese 13. C. pentandrus 


2 


— 


. Twigs 4-5 mm diameter apically. Leaves to 36 cm long; petioles 5—8 cm long; lateral leaflets 
to 6 on each side of rachis; blades c. 10 x 8 cm, softly and shortly rusty-pubescent below; 
lateral veins 6-8 on each side of midrib. Inflorescences to 14(—25) cm long. Calyx c. 4 mm 
tall, margin truncate to praemorse (appearing gnawed). Petals narrowly boat-shaped, 9-13 
MIM LONG... sees coeivs ve saa ead eivsecveederestcesgsdeeieace eteediestisectdenssscssacessaeees C. erythrocarpus 
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MELIACEAE (MABBERLEY et al.) 


Twigs 12-25 mm diameter apically. Leaves to 100 cm long; petioles 10-15 cm long; 
lateral leaflets at least 12 on each side of rachis; blades to 24 x 9 cm, densely velutinous 
below; lateral veins 15—17 on each side of midrib. Inflorescences to 40 cm long. Calyx 
c. 6 mm tall, margin obscurely 4-lobed or truncate. Petals linear-spathulate, to 16 mm 
PONG oes see we cihed 20h Doee aids Nes dens descent Ge Oates Meee es 19. C. velutinus 


1. Chisocheton amabilis (Miq.) C.DC. 


(Latin, amabilis = lovely) 


In A.P. de Candolle, Mon. Phan. 1 (1878) 537; Merrill op. cit. (1921) 319; Masamune op. cit. 374; 
Mabberley op. cit. (1979) 344, op. cit. (1989) 234; Whitmore, Tantra & Sutisna op. cit. 227; 
Mabberley et al. op. cit. 163; Turner, Gard. Bull. Sing. 47 (1995) 339; Coode et al. (eds.) op. cit. 203. 
Basionym: Schizochiton amabile Miq., Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 26, 27. Type: Korthals 
s.n., Borneo, Kalimantan, Barito River, 1836 (holotype U; isotype L). Synonyms: Schizochiton 
amabile Miq. var. sumatranum Mia. op. cit. (1868) 28; Chisocheton illustris Ridl., Bull. Misc. Inform. 
Kew (1930) 366; Chisocheton hackenbergii Harms, Notizbl. Bot.Gart. Berlin 15 (1941) 476; 
Chisocheton brachyanthus auct. non Merr. (1922): Anderson, Gard. Bull. Sing. 20 (1963) 165, op. cit. 
(1980) 251. 


Tree, 6-17 m tall; bole to 10 cm diameter. Bark smooth to finely cracked or pustulate, 
grey-green; inner bark cream. Sapwood white. Twigs 3—7 mm diameter apically, non- 
lenticellate, drying reddish. Leaves 20-95 cm long, pseudogemmulate, pseudogemmula 
fulvous-tomentose; petioles 5-15 cm long; rachis terete or drying laterally channelled; 
leaflets coriaceous, shiny above, duller below, glabrous on both sides, or midrib brown- 
tomentose above and/or venation pubescent below (hairs simple); lateral leaflets (4—)7—20 
on each side of rachis, opposite; blades of most proximal leaflets regularly elliptical, 2.2— 
11.5 x 1.9-4.8 cm, that of most distal leaflets elliptical-oblong, somewhat asymmetrical, 
7.5-25.5 x 2.4-8.5 cm, base subequally acute to obtuse, apex long-cuspidate; lateral veins 
5-14 on each side of midrib, ascending, subprominent to prominent below; petiolules 2-5 
mm long. Inflorescences thyrsoid, 8-45 cm long, pendent, fragrant, borne in axils of 
youngest leaves, thus sometimes appearing terminal, often supra-axillary; axes glabrous to 
weakly pubescent, 3-5 mm diameter; males 1- or 2-branched with pubescent pedicels 
articulated on slender branchlets 3-4 mm long arising from first-order branches to 9 cm 
long; females unbranched, spicate and minutely pedunculate with subsessile flowers 
condensed into short dense cymules, mostly at distal end of rachis. Flowers: calyx cup- 
shaped, 3—4 mm tall, 4- or 5-lobed, subglabrous to weakly pubescent, green; petals 5 or 6, 
narrowly obovate, 15-25 x 2-3 mm, white or sometimes also pink at the tips, outside 
sparsely hairy or glabrous, drying reddish, aestivation imbricate (alternate to quincuncial); 
staminal tube subglabrous to villous outside, especially at base of lobes, villous inside 
especially near base, margin 5—7-lobed, the lobes subentire to irregularly 2- or 3-fid, 
anthers 8-10, c. 1.5 mm long, scarcely locellate, long-pubescent outside, included within 
lobes; disc prominent, 0.5—1 mm tall, subtubular, thick; ovary 4-locular, style pubescent, 
particularly in proximal half, stylehead subcylindrical to spherical. Infructescences borne 
on leafy twigs to 8 mm diameter. Fruits spherical, c. 4 cm diameter, long-stipitate, glabrous, 
pink ripening to bright rose-red, clustered in groups of 3-10 at end of rachis; stipe 1.7—2.2 
cm long; valves 3 or 4. Seeds (3 or) 4, c. 9 mm long with chestnut-brown testa half covered 
in circumhilar yellow-orange aril. 
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Vernacular name. Sarawak—buah pesak kanan (preferred name). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, known in Sarawak 
from Daro, Miri, Mukah, Sarikei and Sibu districts (e.g., S 4/61, S 8087, S 9269, S 12947 
and S 25565), in Brunei (e.g., BRUN 15641, KEP 32552 and SAN 17454) and in 
Kalimantan (e.g., Kostermans 8026). Not yet recorded from Sabah. 


Ecology. Peatswamp forest and riparian forest at 0-20 m altitude. According to Corner 
(Gard. Bull. Sing. Suppl. 1 (1978) 30) it flowers gregariously in April-May at Sg. Sedili, 
Johore, Peninsular Malaysia, where it is restricted to the mempisang (Polyalthia 
sclerophylla Hook.f. & Thoms.) belt. 


Notes. Specimens with inflorescences borne on reduced axillary branches are known from 
Sarawak and Kalimantan. 


2. Chisocheton ceramicus (Miq.) C.DC. 
(from Ceram (Seram), Maluku) 


In A.P. de Candolle, Mon. Phan. 1 (1878) 533; Mabberley op. cit. (1979) 361, op. cit. (1989) 234; 
Whitmore, Tantra & Sutisna op. cit. 228; Mabberley et al. op. cit. 179; Turner op. cit. 339; Coode et 
al. (eds.) op. cit. 203; Argent et al. (eds.) op. cit. 416; PROSEA 5, 3 (1998) 161; Beaman & Anderson 
op. cit. 127. Basionym: Schizochiton ceramicum Mig. op. cit. (1868) 27, 29. Type: Teijsmann [& de 
Vriese] s.n [HB 5027], Maluku, Seram (holotype U [Acc. No. 0004298]). Synonyms: Schizochiton 
spectabile Miq. op. cit. (1868) 27, 29; Chisocheton spectabilis (Miq.) C.DC. op. cit. (1878) 539, 
Merrill op. cit. (1921) 320; Chisocheton clementis Merr., Philip. J. Sc. 3 (1908) 145; Chisocheton 
rhytidocalyx Airy Shaw, Bull. Misc. Inform. Kew (1940) 256. (For full synonymy cf Mabberley op. 
cit. 1979.) 


Tree to 30 m tall; bole to 40 cm diameter; buttresses to 3 m tall, 2 m out. Bark dippled, 
lenticellate, dark brown, tardily white-laticiferous; inner bark dark red-brown. Sapwood 
yellow. Twigs subglabrous, with conspicuous petiole scars, 4-12 mm diameter apically. 
Leaves to 150 cm long, pseudogemmulate; petioles 10-15 cm long; rachis 2.5-6(—11) mm 
diameter, terete to angled; leaflets reddish when expanding, inconspicuously appressed 
hairy (hairs simple) notably on veins below; lateral leaflets to 17 on each side of rachis, 
opposite; blades ovate to oblong, (4—)10-38 x (2.7—)5.5-14.5 cm, base acute to rounded, 
apex acuminate; midrib sunken above; lateral veins 10—15 on each side of midrib; petiolules 
(3—)6-13 mm long. Inflorescences paniculate, axillary or supra-axillary, to 65 cm long, 
branched to 2nd or 3rd orders; branches to 45 cm long, more or less ascendant. Flowers 
fragrant; pedicels short, pseudopedicels 2.5—-3.5 mm long; calyx shallowly cup-shaped to 
cylindrical, 2—5.5 mm tall, sometimes thickened annularly, margin truncate to obscurely 5- 
lobed; petals (4 or) 5 (or 6), 13-19 x 2-3 mm, pinkish, aestivation valvate; staminal tube 
sericeous except at both ends, occasionally subglabrous outside, margin (4 or)5(—8)-lobed, 
the lobes to 4 mm long, more or less truncate, anthers (4 or) 5 or 6 (9), 2.8-3.8 mm long, 
locellate; ovary 2- or 3-locular, style densely pubescent except at apex, stylehead shortly 
cylindrical. Infructescences to 45 cm long, pendent. Fruits subglobose, to 3.2 x 4.5 cm, 
velutinous (hairs non-irritant), fleshy, orange-red; stipe to 1.5 cm long; pericarp thick, 
spongy, with 2 strong and 2 faint sutures; latex white to colourless. Seeds | or 2, shining 
pale orange; sarcotesta with 1.5 mm hole near micropyle. 


120 


MELIACEAE (MABBERLEY et al.) 


Vernacular names. Sabah—bekak (Malay), kalantopak or lantupak (Dusun). Sarawak— 
bekak (Malay), segera (Iban). 


Distribution. Vietnam, Thailand, Sumatra, Peninsular Malaysia, Java, Borneo, the 
Philippines, Maluku, New Guinea and New Britain. In Borneo, known in Sabah from 
Beaufort, Kinabatangan, Kota Belud, Kota Marudu, Labuk Sugut, Lahad Datu, Ranau, 
Sandakan and Tawau districts (e.g., SAN 30677, SAN 32026, SAN 62166, SAN 94712 and 
SAN 106067) and in Sarawak from Bintulu, Kapit, Kuching, Limbang, Lubok Antu, 
Marudi, Miri and Sri Aman districts (e.g., Mabberley 1624, S 28269, S 38388, S 40144, S 
60007 and S 68179). Also occurring in Brunei (e.g., BRUN 522/) and Kalimantan (e.g., 
Kostermans 10588 A). 


Ecology. In forests and as a relic in forest edges, at 0-700(—1100) altitude. 


3. Chisocheton crustularii Mabb. 
(Latin, crustularius = a pastrymaker; an allusion to the tart-shaped disc) 


Bull. Brit. Mus. Nat. Hist. Bot. 6 (1979) 327; Whitmore, Tantra & Sutisna op. cit. 228; Mabberley et 
al. op. cit. 146. Type: Ilias S 22921, Borneo, Sarawak, Marudi district, Tinjar, Ulu Sg. Dapoi 
(holotype K; isotypes FHO, SAR). 


Tree to 8 m tall; bole to 8 cm diameter, sometimes with small rounded buttresses. Bark 
greyish, narrowly fissured. Twigs c. 1.5 cm diameter apically. Leaves to 135 cm long, 
imparipinnate; rachis terete, subglabrous; leaflets glabrous above, sparsely strigose, 
especially on the venation below; lateral leaflets up to 10 on each side of rachis, opposite; 
blades to 38 x 10 cm distally, to 1.8 x 1 cm and pseudostipulate proximally, that of the 
terminal ones narrowly elliptical or oblong, c. 45 =x 13.5 cm, base shortly attenuate to 
subtruncate, apex acuminate; lateral veins c. 24 on each side of midrib, prominent below; 
intercostal venation conspicuous, subscalariform; petiolules 0-16 mm long, swollen. 
Inflorescences (only males known) 38(—150) cm long, axillary, pendent, slender; axes 2—3 
mm diameter, sericeous, the flowers in fascicles in the distal half. Flowers: pedicels 2—4.5 
mm long, recurved, hispid; calyx cup-shaped, c. 3 x 5.5 mm, pubescent outside, margin 
entire to weakly crenate; petals 5, narrowly oblong, c. 16 x 4.5 mm, white, appressed pilose 
outside, glabrous inside; staminal tube c. 14.5 mm tall, subglabrous save for broad band of 
appressed hairs apically outside, margin with 11 irregularly bifid lobes c. 3.5 mm long, 
anthers 11, c. 2 mm long, included, hardly locellate; disc c. 0.5 mm tall, margin with 
recurved lobes; style filiform with a tuft of long hairs at its base, stylehead spherical, c. 1 
mm diameter. Fruits unknown. 


Distribution. Endemic in Borneo and known from only two collections from Tinjar, 
Marudi district, in northern Sarawak (S 2292] and S 23329). 


Ecology. Presumably rain forest. 
Notes. Very close to Chisocheton setosus but differs in its subglabrous twigs, leaf rachis 
and leaflets (vs. densely ferrugineous-setose); narrowly oblong less than 16 mm long petals 


(vs. subspathulate petals more than 20 mm long) and shorter staminal tube to 14.5 mm long 
(vs. to 32 mm long) with 11 irregularly bifid lobes (vs. with 6-8 truncate lobes). 


4. Chisocheton cumingianus (C.DC.) Harms 
(Hugh Cuming (1791-1865), English traveller, naturalist and plant collector) 
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Jn Engler & Prantl, Pflanzenfam. 3, 4 (1896) 296; Mabberley, Taxon 26 (1977) 528, op. cit. (1979) 
347; Whitmore, Tantra & Sutisna op. cit. 228; Mabberley et al. op. cit. 164; PROSEA 5, 3 (1998) 
161; Beaman & Anderson op. cit. 127. Basionym: Dasycoleum cumingianum C.DC. op. cit. (1878) 
541. Type: Cuming 842, the Philippines, Luzon, Albay (holotype G; isotypes A, BM, K, L, LE). 
Synonym: Chisocheton kinabaluensis Merr., J. Str. Br. Roy. As. Soc. 86 (1922) 316, Masamune op. 
cit. 374. 


Distribution. Continental Asia from India (Assam) and tropical China through Indo-China 
to the Philippines, Borneo, Sulawesi, Maluku, New Guinea and Bismarck Archipelago. 


Ecology. Rain forest at altitudes to 1300 m. 


Notes. Three subspecies are recognized: subsp. cumingianus (Philippines to New Ireland) 
with inflorescences borne on short shoots, supra-axillary or on twigs, rarely supra-axillary 
and simple; subsp. kinabaluensis with inflorescences borne on bole and subsp. balansae 
(C.DC.) Mabb. (Asian mainland) usually with rather pubescent leaves and axillary or supra- 
axillary thyrses. Of these, only subsp. kinabaluensis occurs in Borneo (Sabah only). 


subsp. kinabaluensis (Merr.) Mabb. 
(from Mt. Kinabalu) 


Bull. Brit. Mus. Nat. Hist. Bot. 6 (1979) 349; Mabberley et al. op. cit. 166. Basionym: Chisocheton 
kinabaluensis Merr. op. cit. (1922) 316, Beaman & Anderson op. cit. 127. Type: Clemens 10116, 
Borneo, Sabah, Mt Kinabalu, Minitindok Gorge (holotype PNH?; isotype A). 


Tree to 37 m tall; bole to 14 m tall, to 50 cm diameter; buttresses to 3 m tall, 2 m out or bole 
fluted to 10 m tall. Bark scaly, pale grey-brown; inner bark chestnut-brown. Sapwood 
straw. Larger branches with conspicuous petiole scars. Twigs 5—7 mm diameter apically, 
dark brownish black, smooth but conspicuously lenticellate, sometimes with white latex. 
Innovations more or less rusty-pubescent. Leaves to 120 cm long, pseudogemmulate, 
crowded in dense terminal spirals; petioles 5-10 cm long, 2.5-5 mm diameter, terete or 
weakly flattened adaxially; leaflets papery to coriaceous, drying red-brown, glabrescent or 
hispid-pubescent on the lateral veins above or, exceptionally, softly velutinous, Aairs 
simple; lateral leaflets to 15 on each side of rachis, opposite or subopposite (proximally); 
blades ovate to elliptical, (6—)10—42 x (2—)5—14 cm, base slightly asymmetrical, acute, apex 
shortly cuspidate; lateral veins 10-15 on each side of midrib, ascending, arcuate, more or 
less prominent below; intercostal venation subprominent; petiolules (4-)6—-12 mm long, 
glabrescent to tawny-tomentose. Inflorescences fo 50 cm long, borne on short shoots (with 
3-8 thyrses per shoot) on bole, 2- or 3-branched; branches to 10 cm long, more or less 
pubescent. Flowers: pedicels to 3(-4) mm long; bracteoles linear, c. 2 mm long; 
pseudopedicels to 1 mm long; calyx campanulate (= bell-shaped), 1-3 mm tall, puberulous 
outside, margin more or less entire; petals (3 or) 4 (or 5), spathulate, 12—20(—25) x 2.5 
mm, acute, pale yellow to white, drying reddish; staminal tube c. 1 mm diameter, more or 
less glabrous outside, more or less pubescent inside from just below anthers to base, margin 
6—9-lobed, lobes to 2.5 mm long, entire to 2- or 3-fid, anthers 6—9, elliptical-oblong, 1.5— 
2.2 mm long, locellate, glabrous to villous; disc annular, to 0.5 mm tall, glabrous; ovary in 
female (? and bisexual) flowers 3- or 4-locular, each locule with 1 (or 2) ovule(s), style 
pubescent in proximal 3/4, stylehead disciform to capitate. Infructescences to 30 cm long, 
pendent. Fruits globose to pyriform (= pear-shaped), to 7 cm diameter, occasionally weakly 
rostrate, orange-red, glabrous to velutinous (hairs non-irritant); stipe to 1.5 cm long; 
pericarp usually with white latex. Seeds 3 or 4; testa blackish brown; aril circumhilar, 
margin crenate, sometimes with extension to micropyle, orange-red. 
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Distribution. Endemic in Sabah and known from Keningau, Labuk Sugut and Ranau 
districts (e.g., Pennington 7946, RSNB 2693A, RSNB 2827, SAN 74460 and SAN 94514). 


Notes. The inflorescences are always borne on the bole, often very close to the ground 
indeed. It is noteworthy that, contrary to general expectation, it is the hight altitude taxon 
which is the truly cauliflorous one in this species. 


5. Chisocheton erythrocarpus Hiern Plates 5B & C. 
(Greek, erythros = red, karpos = fruit; red-fruited) 


In Hooker f;, Fl. Br. Ind. 1 (1875) 550; King op. cit. 31; Ridley op. cit. (1922) 388; Mabberley op. cit. 
(1979) 368, op. cit. (1989) 235; Whitmore, Tantra & Sutisna op. cit. 228; Mabberley et al. op. cit. 
183; Turmer op. cit. 339; Coode et al. (eds.) op. cit. 203; PROSEA 5, 3 (1998) 161. Type: Maingay 
‘322’, Peninsular Malaysia, Malacca (holotype K). Synonym: Chisocheton sp. C, Mabberley op. cit. 
(1979) 372. 


Tree to 25(-40) m tall; bole to 25(-40) cm diameter; buttresses to 1 m tall and out, 10 cm 
thick. Bark smooth to cracking, dark grey to chocolate-brown; inner bark reddish brown. 
Sapwood cream. Crown small. Twigs rough, dark brown, 4-5 mm diameter apically, 
densely and minutely rusty-tomentose. Leaves to 36 cm long, pseudogemmulate; petioles 
5—8 cm long; leaflets chartaceous, glabrous above save for the puberulous midrib, softly and 
shortly rusty-pubescent (hairs simple) below; lateral leaflets to 6 on each side of rachis, 
opposite; blades elliptical-oblong to broadly ovate, c. 10 x 8& cm, base somewhat 
asymmetrical, cuneate or rounded, apex shortly, abruptly and bluntly acuminate; Jateral 
veins 6-8 on each side of midrib, somewhat arcuate; petiolules to 1 cm long. Inflorescences 
to 14(-25) cm long, supra-axillary in upper axils, minutely rusty-tomentose; lateral 
branches short, squarrose, cymose. Flowers: pedicels short; calyx cylindrical, c. 4 mm tall, 
densely tomentose outside, glabrous inside, margin truncate to praemorse (= appearing 
gnawed); petals 5 or 6, narrowly boat-shaped, 9-13 x 3—3.5 mm, creamy-white, aestivation 
valvate, separating when dry, fleshy, appressed sericeous outside, glabrous inside; staminal 
tube, sericeous outside except at base and on lobes, pubescent similarly inside, 5- or 6- 
lobed, lobes teethed, c. 2.5 mm long, anthers c. 3 mm long, locellate, subsessile, basifixed at 
notches between lobes; ovary minutely pubescent save for a narrow band below stylehead, 
stylehead cylindrical, apically mamillate, glabrous. Fruits globose, peach-like, to 6 cm 
diameter, minutely beaked, minutely tomentose (hairs non-irritant), yellow when immature, 
blood-red when ripe; pericarp with white latex. Seeds 2, c. 2.5 cm long, somewhat 
flattened; sarcotesta thick, orange-red. 


Vernacular name. Sabah—lantupak (Dusun). Sarawak—segera (Iban). 


Distribution. Peninsular Malaysia, Borneo and the Philippines. In Borneo, recorded in 
Sabah from Beaufort, Kinabatangan, Kota Kinabalu, Kudat, Lahad Datu, Labuk Sugut, 
Papar, Ranau, Sandakan and Tenom districts (e.g., SAN 41320, SAN 60109, SAN 67234, 
SAN 126959 and SAN 139247) and in Sarawak from Lundu and Miri districts (e.g., S 47122 
and S 76724). Also occurring in Brunei (e.g., BRUN 5033 and Dransfield JD 7259) and 
Kalimantan (e.g., Burley et al. 829). 


Ecology. Predominantly in forest near the coast. 
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6. Chisocheton granatum Mabb. 
(Latin, pomegranate (Punica granatum L., Lythraceae [Punicaceae]); alluding to the fruit- 
shape similar to that of Xylocarpus granatum) 


Bull. Brit. Mus. Nat. Hist. Bot. 6 (1979) 354; Whitmore, Tantra & Sutisna op. cit. 228; Mabberley et 
al. op. cit. 170; Beaman & Anderson op. cit. 127. Type: Clemens 27299, Borneo, Sabah, Mt. 
Kinabalu, Dallas (holotype K; isotypes A, B, BM, G, L). 


Tree to 15 m tall; bole to 8 m tall, to 17 cm diameter. Bark smooth, pale; inner bark pale 
yellow. Sapwood pale yellow. Twigs with distinct petiole scars, lenticellate, c. 6 mm 
diameter apically. Leaves to 120 cm long, pseudogemmulate, pseudogemmula markedly 
circinate, in lax terminal spirals, more or less pubescent (hairs simple); petioles 5-10 cm 
long; Jateral leaflets to 12 on each side of rachis, opposite; blades oblong to oblong-ovate, 
to 24 x 7.5 cm, drying pale below, base cuneate, somewhat asymmetrical, apex abruptly 
short-acuminate; lateral veins c. 22 on each side of midrib, weakly arcuate, almost reaching 
margin, drying subprominent below; petiolules S-12 mm long. Inflorescences to 25 cm 
long, supra-axillary, often borne in axils of unexpanded leaves; branches to 6 cm long or 
short-stalked cymules (females). Flowers: calyx campanulate, 2.5-3 mm tall, pubescent, 
margin truncate; petals 4, linear-spathulate, 12-16 x 3.5 mm, creamy-white, pubescent 
outside, aestivation imbricate, forming a clavate corolla in males; staminal tube pubescent 
in distal half outside, glabrous inside, inflated near anthers, margin obscurely crenate or 
truncate, anthers 6, oblong, to 1.5 mm long, locellate, glabrous; ovary 5-locular, style 
pilose in proximal 3/4, stylehead shortly cylindrical, glabrous, apically lobed. Fruits 
depressed globose, to 9 cm diameter; valves 5, glabrous, tough, red-brown outside, white 
inside, without latex. Seeds 4 or 5, c. 3 cm long, when 4 scutiform (= shield-shaped), when 
5 like orange-segments, non-arillate. 


Distribution. Endemic in Borneo, known only in Sabah from Keningau, Kinabatangan, 
Pensiangan, Ranau, Tawau and Tenom districts (e.g., Pennington 7941, SAN 88971, SAN 
91868, SAN 109155, SAN 112998, SAN 118790 and SAN 136989) and in Kalimantan (e.g., 
Leighton 1057B). 


Ecology. In hill forest at altitudes (?300—)900—1500 m. 


7. Chisocheton koordersii Mabb. 
(Sijfer Hendrik Koorders, 1863-1919, Dutch Forest Officer, prolific collector and botanical 
author, based in Java) 


Bull. Brit. Mus. Nat. Hist. Bot. 6 (1979) 368; Whitmore, Tantra & Sutisna op. cit. 228; Mabberley et 
al. op. cit. 184; PROSEA 5, 3 (1998) 161. Lectotype (designated here): Koorders 179786, Sulawesi, 
Minahasa, Menado (L; isolectotype BO, n.v.). Synonyms: Chisocheton kingii auct. non Harms 
(1896): Koorders, Minah. (1898) 385, 636, Fl. N.O. Celebes, Supl. 2 (1922) ¢. 43. 


Tree to 30 m tall; bole to 14 m tall, to 60 cm diameter; buttresses to 1.5 m tall. Bark rather 
rough, finely fissured, brown, c. 0.5 mm thick; inner bark c. 5 mm thick, yellow to whitish. 
Sapwood white. Twigs (6—)8—12 mm diameter apically; pith wide, sometimes housing ants. 
Young twigs, petioles, rachises, pseudogemmulae and leaflets (especially the veins) minutely 
stellate pubescent (hairs 4-armed). Leaves to at least 35 cm long, 
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pseudogemmulate; petioles to 18 cm long, terete; lateral leaflets at least 7 on each side of 
rachis, opposite; blades elliptical to suboblong, to 25(—35) x 10 cm, base rounded, 
symmetrical, apex acuminate; lateral veins to 17 on each side of midrib; petiolules 5-9 mm 
long. Inflorescences to 45 cm long, axillary, thyrsoid, branched to third order; major 
proximal branches to 18 cm long. Flowers apparently bisexual and non-bracteate, sessile, 
with short pseudopedicels, scented; calyx tubular-urceolate, 3.5-4 x 2.5-3 mm, minutely 
stellate-pubescent outside, glabrous inside, margin obscurely lobed, almost praemorse; 
petals 5 or 6, narrowly spathulate, 11-12 mm long, white, densely and minutely stellate- 
pubescent outside, glabrous inside, aestivation valvate, connate in the most proximal 1/4 to 
1/3; staminal tube long simple-villous outside in band below lobes, glabrous inside save for 
a band of small ascendant simple hairs just below anthers, margin 5- or 6-lobed, lobes c. 2.5 
mm long, more or less bifid, glabrous, anthers 5 or 6, 2—2.5 mm long, minutely apiculate, 
non-locellate, glabrous, sessile, basifixed in angle or lobes; disc cup-shaped, c. 1.5 mm tall, 
adnate to ovary, glabrous; ovary c. 2.5 mm long, minutely pubescent, style minutely 
pubescent in proximal 1/3 to 1/2, stylehead capitate. Fruits spherical, to 5 cm diameter, 
shortly stipitate, reddish tomentellous, 2-valved. Seeds 2, c. 3.5 cm diameter, scutellar (= 
platter-shaped), sarcotestal. 


Distribution. Borneo and Sulawesi. In Borneo, known only in Sabah from Keningau and 
Tambunan districts (e.g, SAN 44563 and SAN 113582) and in Kalimantan (e.g., 
Kostermans 5592). 


Ecology. In rain forest at 10-600 m altitude. 


8. Chisocheton lansiifolius Mabb. Fig. 13, Plate 5D. 


(Latin, Lansium (= langsat), folium = leaf; an allusion to the leaves resembling those of 
Lansium domesticum) 


Bull. Brit. Mus. Nat. Hist. Bot. 6 (1979) 352; Whitmore, Tantra & Sutisna op. cit. 228; Mabberley et 
al. op. cit. 169; Coode et al. (eds.) op. cit. 203; Beaman & Anderson op. cit. 128. Type: Ashton S 
12141, Borneo, Sarawak, Kapit district, Balleh, Ulu Mujong, Nanga Temiai (holotype K; isotypes A, 
FHO, KEP, L, SAN, SAR, SING). 


Tree to 30 m tall; bole to 15 m tall, 25 cm diameter, sometimes fluted; buttresses (if present) 
to 2 m tall, c. 5 cm wide, concave. Bark smooth, dark brown; inner bark yellow. Sapwood 
pale brown. Twigs c. 8 mm diameter apically, dark brown, lenticellate, with distinct petiole 
scars. Leaves to 54 cm long, paripinnate, pseudogemmulate; petioles 8-15 cm long; leaflets 
coriaceous, subglabrous (hairs simple); lateral leaflets to 5 on each side of rachis, opposite; 
blades oblong-elliptical or oblong-ovate, to 42 x 10.5 cm, base acute to obtuse, apex 
acuminate, acumen to 18 mm long; lateral veins c. 14 on each side of midrib, arcuate; 
intercostal venation drying prominent on both surfaces; petiolules 6—11 mm long, drying 
blackish. Inflorescences to 65 cm long, paniculate, axillary or extra-axillary; proximal 
branches to 18 cm long, squarrose, branched, with the branches passing interceptibly, like 
the major branches on the main axis, into cymose fascicles of 1-6 flowers. Flowers: calyx 
cup-shaped, c. /.5 mm tall, ragose, margin obscurely 4-lobed; petals 4, 8-9 x 1.5 mm, 
weakly pubescent outside, glabrous inside, creamy-white to pinkish, aestivation imbricate; 

staminal tube glabrous outside, cottony pubescent inside, margin 6-lobed, the lobes entire, 
lanceolate, c. 2 mm long, anthers 6, c. 2.5 mm long, glabrous, weakly locellate; disc 
annular, thick; ovary 2-locular, style terete, pilose in proximal 3/4, stylehead 
subcylindrical. Infructescences to 85 cm long; axis c. 8 mm diameter; branches bearing | 
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or 2 fruits. Fruits subspherical, to 7 cm diameter, stipitate, red; valves 4. Seeds 2, 
scutiform, c. 3 cm diameter. 


Distribution. Endemic in Borneo. In Sabah, known from Keningau, Kinabatangan, Kota 
Belud, Labuk Sugut, Lahad Datu, Ranau, Sandakan and Tawau districts (e.g., SAN 26978, 
SAN 30737, SAN 34971, SAN 87939 and SAN 134172) and in Sarawak from Limbang and 
Marudi districts (e.g., S 34950, S 34984 and S 42378). Also occurring in Brunei (e.g., 
Coode 6805) and Kalimantan (e.g., Balgooy 5501, Endert 5127, Kostermans 5490 and 
Kostermans 13249). 


Ecology. In rain forests including peatswamp forest at altitudes to 1050 m. 


9. Chisocheton macranthus (Merr.) Airy Shaw 


(Greek, makro = large, anthos = flower; large-flowered) 


In Hooker, Ic. Pl. 34 (1937) t. 3333; Mabberley op. cit. (1979) 320; Anderson op. cit. (1980) 251; 
Whitmore, Tantra & Sutisna op. cit. 228; Mabberley et al. op. cit. 141; Coode et al. (eds.) op. cit. 203; 
Beaman & Anderson op. cit. 128. Basionym: Clemensia macrantha Merr., Phil. J. Sci. Bot. 3 (1908) 
144, op. cit. (1921) 321, op. cit. (1923) 371, op. cit. (1929) 122, Masamune op. cit. 375. Syntypes: 
Clemens 725 and Clemens s.n., the Philippines, Mindanao, Lake Lanao, Camp Keithley (syntypes 
PNHf?; probable isosyntype [see Mabberley op. cit. (1979) 320] G). Synonym: Chisocheton medusae 
auct. non Airy Shaw (1937): Heine, Mitt. Bot. Staat. Minch. 6 (1953) 233. 


Tree to 13(—20) m tall; bole to 22(—30) cm diameter, buttressed; branching fastigiate, often 
with several limbs from near base. Bark smooth; inner bark pale yellow. Twigs to 5 cm 
diameter apically, blackish, with large scutellar petiole scars. Leaves to 220 cm long, 
pseudogemmulate, crowded in dense terminal spirals; petioles 5—20 cm long, woody, dark 
coloured, glabrescent to sparsely hairy; leaflets weakly bullate, glabrous above, more or 
less puberulous below; lateral leaflets to 19 on each side of rachis, opposite, sometimes 
more or less alternate at base of rachis; blades oblong-lanceolate or ovate when smaller, 20— 
45(-55) x (5—)8-12(-15) cm, base obtuse to subacute, apex acute to acuminate; lateral 
veins 15—24 on each side of midrib; intercostal venation scalariform; petiolules to 8 mm 
long. Inflorescences to 220 cm long, axillary or extra-axillary, pendent; axes terete to 
weakly angled, weakly branched; branches crowded towards apex, pilose, with up to 12 
flowers each; bracts c. 6 mm long, pubescent, caducous. Flowers: pedicels c. 10 mm long, 
articulated with pseudopedicels; calyx cup-shaped to cylindrical, 14-20 mm tall, pubescent, 
red-brown, margin truncate to irregularly 3- or 4-lobed; petals 6-10, 30-45 x 4—7(-12) mm, 
creamy-pink; staminal tube 25-40 x 6-7 mm, creamy-white, glabrous outside except on 
lobes, pilose inside at base, margin entire or with lobes 4-6 mm long, anthers 16-30, c. 5 
mm long, rather recurved, connective somewhat pubescent; disc flattened to weakly 
annular, glabrous; ovary c. 5 mm diameter, 5- or 6-locular, pilose, style pilose in proximal 
half or glabrous, stylehead capitate, c. 2 mm diameter. Infructescences borne in axils of 
last flush of leaves; axis to 3 m long with terminal bunches of up to 60 fruits. Fruits to 12 
cm diameter, recurved, rostrate when immature, when fresh, bright vermilion-tomentose 
with irritant deciduous hairs. Seeds 2.5—3.3 cm long, triangular in cross-section; aril 
reddish, covering inner edges of black testa. 
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Fig. 13. Chisocheton lansiifolius. A, flowering leafy twig; B, male flower; C, longitudinal 
section of male flower; D, fruit. (A-C from SAN 79773, D from SAN 34971.) 
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Distribution. Borneo and the Philippines. In Sabah, known from Beaufort, Keningau, 
Kinabatangan, Kota Marudu, Labuk Sugut, Lahad Datu, Ranau, Sandakan and Tawau 
districts (e.g., Clemens 10431, Pereira et al. 204, SAN 28119, SAN 66051 and SAN 
79842) and in Sarawak from Belaga, Bintulu, Kapit, Marudi, Miri and Tatau districts 
(e.g., S 17706, S 39918, S 45331 and S 65084). Also occurring in Brunei (e.g., Johns 
7145) and Kalimantan (e.g., Endert 2591 and Hallier 1938). 


Ecology. Lowland rain forest, including that on limestone, at altitudes to 400 m. 


10. Chisocheton maxilla-pisticis Mabb. Fig. 14. 


(Latin, maxilla = jaw, pistix = shark; an allusion to the appearance of the young leaves) 


Gard. Bull. Sing. 55 (2003) 189. Type: Sawan SAN 136830, Borneo, Sabah, Telupid district, 
Pinangah FR (holotype SAN; isotypes KEP, SAR). 


Tree with sparsely branched crown to 45 m tall; fluted bole to 90 cm diameter, with steep 
buttresses to 1(—3) m tall. Bark smooth to scaly, markedly lenticellate; inner bark red- 
brown. Sapwood pale yellow-white. Twigs /.2—1.5 cm diameter apically, brown, with 
longitudinal cracks, petiole scars conspicuous, latex white, fulvous-tomentellous. Leaves in 
dense terminal spirals, to 130 cm long, pseudogemmulate, pseudogemmula of rather 
unfurled leaflets, densely long-hairy; petioles 8.5—16.5 cm long, more or less angled or 
grooved, like rachis, sericeous to pilose; leaflets weakly falcate, young ones brownish or 
reddish, densely pilose (hairs simple) on midrib and lateral veins, also scattered between 
veins below; lateral leaflets at least 17 on each side of rachis, opposite; blades oblong- 
ovate, to 21 x 8.5 cm, base asymmetrical, rounded or, particularly in juveniles, cuneate, 
apex acute to shortly acuminate; lateral veins c. 17 on each side of midrib, spreading, when 
dry rather prominent above; petiolules to 9 mm long, densely pilose. Inflorescences 
narrowly paniculate thyrse, to 50 cm long, axillary or extra-axillary, tomentellous; 
peduncles c. 18 cm long, branches rather distant, to 10 cm long, squarrose; ultimate 
branchlets cymulose, many-flowered. Flowers: pedicels tomentellous; calyx cup-shaped, c. 
2 mm tall, sericeous, margin truncate to weakly 4-lobed; petals 4 or 5, linear-spathulate, c. 
11 x 1.8 mm, sericeous outside, glabrous inside, aestivation imbricate, apex concave 
(corolla clavate in males); staminal tube swollen at mouth, weakly adherent to petals at 
base, hairy along interlobe sutures near apex outside, hairy inside, margin with 6-8 linear, 
2- or 3-toothed lobes to 2.5 mm long, anthers 5—8(or 9), oblong, c. 2 mm long, locellate, 
basifixed, slightly exserted; disc obscure; ovary 4-locular, sericeous, style sericeous in 
proximal 5/6, stylehead subcylindrical with flattened apex. Infructescences to 30 cm long, 
axillary or on twigs behind leaves. Fruits spherical, to at least 9 cm diameter, red-brown, 
latex white; pedicel to 9 mm across. Seeds unknown. 


Distribution. Borneo and the Philippines (Palawan). In Borneo, known only in Sabah from 
Kinabatangan, Lahad Datu, Ranau, Sandakan and Tawau districts (e.g., SAN 31087, SAN 
39141, SAN A 3696 and SAN A 4769) and in Kalimantan (e.g., bb. 16168, Kostermans 6834 
and Kostermans 8897). 


Ecology. Lowland rain forest. 
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Fig. 14. Chisocheton maxilla-pisticis. A, flowering leafy twig; B, female flower bud; C, 
longitudinal section of female flower bud; D, abaxial view of distal part of staminal tube; E, 
adaxial view of distal part of staminal tube; F, young leafy shoot; G, older leaflet; H, fruit. (A— 
E from SAN 31087, F from SAN 136830, G from Pennington 7915, H from SAN A 4769.) 
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11. Chisocheton medusae Airy Shaw Fig. 15. 
(Medusa, the only human of the Gorgons, snake-haired sisters in Classical mythology; an 
allusion to the ‘reflexed or subrevolute’ petals) 


In Hooker, Ic. Pl. 34 (1937) t. 3333; Mabberley op. cit. (1979) 322; Anderson op. cit. (1980) 251; 
Mabberley et al. op. cit. 142. Type: Richards 2631, Borneo, Sarawak, Marudi district, Mt Dulit (Ulu 
Tinjar), near Long Kapa (holotype K; isotype SING). Synonyms: Megaphyllaea sp. Merr. op. cit. 
(1929) 123; Chisocheton medusae Airy Shaw forma hiascens Jacobs, Reinwardtia 3 (1955) 265. 


Tree to 28 m tall; bole to 30 cm diameter, sparsely branched, buttressed. Bark black with 
fine striations; inner bark dark brown. Heartwood yellowish. Twigs to 2.5 cm diameter 
apically, fulvous-tomentose. Leaves to 200 cm long, pseudogemmulate (imparipinnate and 
with up to 4 lateral leaflets on each side of rachis when young), bunched in terminal spirals; 
petioles 10-20 cm long, terete or flattened adaxially, decurrent with twig and forming 
axillary cavity with it, more or less fulvous-tomentose; rachis somewhat angular, 
glabrescent to fulvous-tomentose; /eaflets glabrous above when mature, more or less 
densely fulvous-pubescent below, green when young; lateral leaflets to 14 on each side of 
rachis, opposite except for those near base of rachis; blades lanceolate to elliptical- 
lanceolate, to 40 x 11 cm, base narrowed into petiole, apex acute to acuminate, acumen to 2 
cm long; midrib stout, densely fulvous-tomentose below; lateral veins 20-24 on each side 
of midrib, weakly arcuate near margin, subpubescent above, prominent and pubescent 
below. Inflorescences to 30 cm long, borne in axils of upper or undeveloped leaves, weakly 
branched to narrowly paniculate at base; axes flattened to angular, shortly fulvous- 
tomentose when young, glabrescent; branches rather more densely pubescent, few-flowered 
with caducous bracts. Flowers: pedicels 3-20 mm long, somewhat angular, light-brown 
hirtellous, articulated with pseudopedicels, swollen at articulation; calyx cup-shaped to 
subcylindrical, (/0-)13—20;--23) x 15-20 mm, more or less densely ferrugineous- 
velutinous, reddish brown, margin truncate or irregularly split to halfway into 2 or 3 more 
or less triangular lobes; petals 9-14, 35-40 <x 2-6 mm, white; staminal tube 27-32 mm 
long, glabrous, thin proximally, margin truncate, anthers 15-20, slightly exserted or 
included, 3-4 mm long, glabrous; disc glabrous; ovary in female flowers 3—5 mm diameter, 
7- or 8-locular, glabrous to densely yellow-hairy, style more or less pubescent, especially 
below, stylehead discoid to shallowly cylindrical, c. 2 mm diameter, glabrous. 
Infructescences to 30 cm long. Fruits to 13 x 10 cm diameter, golden-brown, densely 
hispid. Seeds to 5 cm long, orange-segment-shaped; sarcotesta densely vascularised. 


Distribution. Endemic in Borneo. In Sabah, known from Kinabatangan, Labuk Sugut, 
Sandakan, Semporna and Tawau districts (e.g., Mabberley 1680, SAN 37378, SAN 40604, 
SAN 63783 and SAN 83437) and in Sarawak from Bau, Belaga, Kapit, Marudi and Tatau 
districts (e.g., TTO/BB 498, S 19233, S 21788, S 39834 and S 73871). Also occurring in 
Kalimantan (e.g., Kostermans 5897) but not yet recorded from Brunei. 


Ecology. Lowland rain forests, sometimes on limestone, at altitudes to 400 m. 
Notes. This species has a short infructescence with sarcotestal seeds, whereas its apparently 
closest ally, C. macranthus, has a bell-rope-like infructescence and arillate seeds. 


Chisocheton tomentosus (Roxb.) Mabb. of Peninsular Malaysia (sarcotesta) and C. 
polyandrus of Borneo (aril) are a similar pair, but geographically vicarious. 
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Fig. 15. Chisocheton medusae. A, leat; B, details of lower leaflet surface showing indumentum; 
C, longitudinal section of flower bud; D, distal part of young shoot showing developing leaf 
bud; E, inflorescence with young flowers; F, flower bud; G, fruit. (A—C from S 23304, D from 
S 64629, E from S 2/788, F from SAN 16501, G from SAN 83437.) 
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12. Chisocheton patens Blume 
(Latin, patens = spreading; referring to the inflorescence) 


Bijdr. Fl. Ned. Ind. (1825) 169; King op. cit. 522; Mabberley op. cit. (1979) 350, op. cit. (1989) 235; 
Whitmore, Tantra & Sutisna op. cit. 229; Mabberley et al. op. cit. 167; Turner op. cit. 340; Coode et 
al. (eds.) op. cit. 203; Argent et al. (eds.) op. cit. 416; PROSEA 5, 3 (1998) 162; Beaman & Anderson 
op. cit. 128. Type: Blume s.n., Java (holotype L [Acc. No. 9081321993]; isotypes G, U [Acc. No. 
0004305]). Synonyms: Chisocheton divergens Blume op. cit. (1825) 169, Ridley op. cit. (1922) 390, 
Backer & Bakhuizen f op. cit. (1965) 124; Chisocheton divergens Blume var. patens (Blume) Ridl. 
op. cit. (1922) 390, nom. illeg. 


Tree to 35 m tall, but often flowering when 2-3 m tall; bole to 20 m tall and 70 cm 
diameter, sometimes fluted or buttressed; buttresses to 2 m tall, to 1 m out and to 8 cm 
thick, concave. Bark pale greenish to black, smooth to faintly cracked, lenticellate, the 
lenticels in horizontal rows; inner bark pale to dark brown. Sapwood pale to dirty-cream, 
often smelling of methyl mercaptan. Twigs c. 6 mm diameter apically, glabrous to 
deciduously tomentose, bark dark, petiole scars conspicuous. Leaves to 70 cm long, 
paripinnate, pseudogemmulate, in terminal bunches; petioles 7-15 cm long, glabrous to 
pubescent; leaflets thinly coriaceous, often conspicuously paler below, glabrous or with 
tomentose midrib and pubescent lateral veins on both surfaces, hairs simple; lateral leaflets 
to 14 on each side of rachis, opposite to subopposite, often maturing all together; blades 
narrowly oblong to oblong- or elliptical-lanceolate, 6-28 x 2.5—10.5 cm, base more or less 
rounded or rarely subcordate, more or less unequal, apex shortly acuminate; lateral veins 9— 
14 on each side of midrib, more or less prominent below; intercostal venation often 
conspicuous; petiolules 3-6 mm long. Inflorescences to 90 cm long, borne in upper leaf 
axils or supra-axillary, pendent, thyrsoid; most proximal branches to 17 cm long (10 cm 
long in females), ultimate branchlets cymules of subsessile or shortly pedicellate flowers; 
axes glabrous to tomentose. Flowers fragrant; bracteoles minute; calyx cup-shaped to 
shortly tubular, 2.5-3 mm tall, puberulous, margin subentire to minutely, irregularly 
toothed; petals 4, subspathulate-elliptical, 5—10 mm long, aestivation imbricate, glabrous to 
glabrescent; staminal tube 5—7(-8) mm tall, glabrescent or minutely pubescent near mouth 
outside, pubescent, tomentellous or very rarely villous inside, margin with (5 or) 6-8 
linear-triangular lobes a little shorter than anthers, anthers (5 or) 6 or 7 (or 8), basifixed, 
glabrous, locellate; disc absent or very short, fleshy, glabrous, more or less lobed; ovary 2- 
locular, pubescent, style glabrous to densely short-pubescent, stylehead cylindrical to 
clavate. Fruits subglobose, to 5 x 4.5 cm, stipitate, glabrous to tomentose (especially when 
unripe; hairs non-irritant), 2-locular; stipe to 2 cm long. Seeds 2, scutiform, 5—// x 8 mm, 
half covered by an aril. 


Vernacular name. Sabah—berindu (preferred name). 


Distribution. Peninsular Thailand, Sumatra, Peninsular Malaysia, Java, Borneo, the 
Philippines and Sulawesi. In Sabah, known from Keningau, Kinabatangan, Kudat, Labuk 
Sugut, Lahad Datu, Pensiangan, Pitas, Ranau, Sandakan, Semporna, Tawau, and Tenom 
districts (e.g., SAN 24761, SAN 34930, SAN 71008, SAN 94744 and SAN 129746) and in 
Sarawak from Kapit, Kuching and Lundu districts (e.g., S 27053, S 33183, S 34201, S 
39091 and S 78277). Also occurring in Brunei (e.g., Kirkup DK 944a and Hotta 12947) and 
Kalimantan (e.g., Kostermans 8127, Kostermans 9963 and Kostermans 10195). 


Ecology. Common in lowland rain forest, at altitudes to 500 m. 
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Notes. Some specimens (particularly in Peninsular Malaysia) have a stench like methyl 
mercaptan but this seems not to be constant in populations — its occurrence would make an 
interesting study. Across its range, Chisocheton patens is an extremely variable species, of 
which C. lansiifolius is a ‘satellite’, though it is rather uniform in Borneo. Some specimens 
from Sarawak, particularly from Semengoh FR near Kuching and Miri (e.g., S 27053, S 
34201 and S 39091), however, are curious for their large coriaceous leaflets, which 
resemble those of C. Jansiifolius. These are treelets to 3 m tall and require further study (cf: 
discussion under Walsura pinnata and W. grandifolia). 


13. Chisocheton pentandrus (Blanco) Merr. 
(Greek, penta = five, andros = man; referring to the five stamens in each flower) 


Phil. Gov. Lab. Bur. Bull. 27 (1905) 210; Masamune op. cit. 375; Mabberley op. cit. (1979) 363, op. 
cit. (1989) 237; Mabberley et al. op. cit. 180; Turner op. cit. 340; Coode et al. (eds.) op. cit. 203; 
PROSEA 5, 3 (1998) 162; Beaman & Anderson op. cit. 128. Basionym: Trichilia pentandra Blanco, 
FI. Filip. (1837) 355. Neotype (Mabberley, 1979): Species Blancoanae 6, the Philippines, Luzon, Mt 
Maquiling, Nov 1912 (fls) & Mar 1913 (fr) mounted on same sheet (BM). Synonyms: Schizochiton 
paucijugum Miq. op. cit. (1868) 27 & 30; Chisocheton paucijugus (Miq.) B.D. Jackson, Index Kew. 1 
(1895) 517, Merrill op. cit. (1921) 319, Masamune op. cit. 374; Dasycoleum beccarianum Baill., 
Adansonia 11 (1874) 263; Chisocheton beccarianus (Baill.) Harms op. cit. (1896) 296, Merrill op. cit. 
(1921) 319, Masamune op. cit. 374, Anderson op. cit. (1980) 250. 


Tree or treelet, 3—18(—40) m tall; bole to 10 m tall; buttresses to 60 cm tall. Bark greenish 
grey; inner bark pale fawn or pinkish. Sapwood pale cream. Twigs 2.5—6 mm diameter 
apically, deciduously tawny-pubescent to subglabrous. Leaves to 45 cm _ long, 
pseudogemmulate; petioles 2-10 cm long, terete, minutely pubescent; leaflets dark green 
above, paler below, glabrous or sparsely pubescent (hairs simple) on veins; lateral leaflets 
to 9 on each side of rachis, opposite; blades elliptical to ovate-oblong, 16.5(—26.5) x 6(—9) 
cm, base more or less asymmetrical, acute to obtuse, apex acuminate to acutely cuspidate; 
lateral veins 8-16 on each side of midrib; petiolules to 8 mm long. Inflorescences spicate 
to thyrsoid, to 63 cm long, axillary to supra-axillary, sometimes in axils of unexpanded 
leaves; axes finely velvety-puberulous. Flowers pedicellate, more or less fragrant; calyx c. 4 
mm tall, more or less sparsely puberulous outside, margin truncate to obscurely or 
irregularly lobed; petals (4 or) 5, 8-12(-18) x 2 mm, cream, densely fulvescent-hirsute 
outside, aestivation valvate, apex acute; staminal tube white, more or less densely pilose, 
rarely subglabrous inside, pubescent outside, margin 5-lobed, lobes laciniate, anthers 5 (or 
6), c. 3 mm long, glabrous; ovary 2-locular, shortly stipitate, hirsute, style glabrous to 
pubescent. Infructescences to 30 cm long. Fruits globose or beaked, to 2.1 cm diameter, 
dull red, minutely rusty-tomentose (hairs non-irritant); pericarp with white latex. Seeds 2, 
to 15 mm diameter, flattened, sarcotestal. 


Vernacular name. Sabah—/isi-lisi (preferred name). 


Distribution. Peninsular Thailand, Sumatra, Peninsular Malaysia, Java, Borneo, Nusa 
Tenggara, the Philippines and Maluku. 


Notes. This species is represented by two distinct subspecies, i.e. subsp. pentandrus and 
subsp. paucijugus that are allopatric save in northern Borneo and Palawan (the Philippines), 
where, as pointed out by Mabberley (op. cit. 1979 and Mabberley et al. op. cit.), there are 
intermediate populations. Since the publication of the monograph, many more intermediate 
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collections have been made. Notable among these are those with spherical fruits on scarcely 
branched infructescences. In Sarawak, forms with the beaked fruits typical of subsp. 
paucijugus as found in Peninsular Malaysia have been collected from sites very close to 
those with spherical fruits. In Sabah, there are both the subsp. paucijugus form and form 
identical with typical C. pentandrus from the Philippines. Among the intermediates some 
were referred to subsp. medius Mabb. but with the torrent of intermediates linking subsp. 
paucijugus and subsp. pentandrus, the value of recognising that at subspecific rank is 
increasingly dubious. The polymorphic populations of these very commonly collected trees 
would make an interesting field study for undergraduates: are two species introgressing or 
are the extreme forms of the northern Borneo populations acting as distinct species 
elsewhere, e.g., Peninsular Malaysia? For the time being, a selection of specimens typical of 
the two ends of the range, i.e. subsp. paucijugus and subsp. pentandrus, are listed, as are a 
number of the intermediates under ‘subsp. medius’, until the matter is more fully resolved. 
It cannot be overstressed, though, that a great number, perhaps the majority, of specimens, 
especially from Sabah, presently in herbaria belong to the intermediate group. Needless to 
say, many specimens will be difficult to pigeonhole. 


Key to subspecies 


1. Fruit conspicuously beaked. Inflorescence more or less 

Unbranched 2. srieitsai tse hha pine nd ea eee 
subsp. paucijugus (Miq.) Mabb. 
(Latin paucus = few, jugum = yoke; referring to the few leaflets) 
Bull. Brit. Mus. Nat. Hist. Bot. 6 (1979) 366, op. cit. (1989) 238; Whitmore, Tantra & 
Sutisna op. cit. 228; Mabberley et al. op. cit. 183; Turner op. cit. 340; Coode et al. (eds.) op. 
cit. 203; Beaman & Anderson op. cit. 129. Basionym: Schizochiton paucijugum Mig. op. cit. 
(1868) 27 & 30. Syntypes: Korthals s.n., Sumatra, Mt. Singgalang (U [Acc. No. 39425)); 
Korthals s.n., Kalimantan, Mt Sakumbang and near R. Punay (U [Acc. No. 39425], L [Acc. 
No. 9081321114]). Synonyms: Dasycoleum beccarianum Baill., Adans. 11 (1874) 263; 
Chisocheton paucijugus (Miq.) B.D. Jackson, Ind. Kew. 1 (1893) 517, Merrill op. cit. 
(1921) 319, Masamune op. cit. 374; Chisocheton beccarianus (Baill.) Harms, op. cit. (1896) 
296, Merrill op. cit. (1921) 319, op. cit. (1929) 122, Masamune op. cit. 374, Anderson op. 
cit. (1980) 250. 
Small tree to 8 m tall. Twigs 2.5—-3 mm diameter apically. Leaves to 45 cm long, 
with 3-5 (or 6) leaflets on each side of rachis; blades ovate-oblong, base cuneate, 
apex acutely cuspidate; lateral veins 8-12 on each side of midrib; petiolules 6-8 
mm long. Inflorescences to 24 cm long, usually unbranched, bearing cymules of 1- 
few flowers; petals to 18 mm long. Infructescences with fruits borne at the tips. 
Fruits tapering at each end, the distal acute, proximal terete. 
Peninsular Thailand, Sumatra, Peninsular Malaysia, Borneo and the Philippines 
(Palawan). In Sabah, recorded from Beaufort, Keningau, Kota Belud, Labuk 
Sugut, Lahad Datu, Ranau, Sandakan and Tawau districts (e.g., SAN 22542, SAN 
49801, SAN 79499, SAN 84710, SAN 95797 and SAN 116937) and in Sarawak 
from Kuching, Lawas, Lundu, Marudi, Miri and Sri Aman districts (e.g., S 13402, 
S 24440, S 31541, S 47392, S 56604 and S 74321). Also known from Brunei (e.g., 
Kirkup DK 857) and Kalimantan (e.g., Kostermans 13460). 
Wetter forests of W Malesia, including limestone. 

Fruit spherical. Inflorescence more or less branched.................csceeeeeeeeeneeeeneee ens 2 


2. Inflorescence branched to four orders; flowers to 8 mm long. Leaflet lateral veins c. 16 
on each side of MIdrib...... 2... eee cece cence eee ne ee ee ee ee ene nena eneeeeeeeenenenaeeeaenenees 
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subsp. pentandrus Mabb. 
Bull. Brit. Mus. Nat. Hist. Bot. 6 (1979) 364, op. cit. (1989) 237; Mabberley et al. op. cit. 
182; Turner op. cit. 340. Synonyms: Chisocheton sp., Merrill op. cit. (1929) 122. 
Tree to 16(-40) m tall. Twigs 4-6 mm diameter apically. Leaflets: blades 
elliptical-oblong, base asymmetrical, obtuse or acute; lateral veins c. 16 on each 
side of midrib. Inflorescences branched to 3 or 4 orders; branches to 12 cm long; 
petals to 8 mm long. Fruits spherical, to 21 mm diameter, abruptly stipitate and 
minutely beaked; stipe to 8 mm long, 3 mm diameter. 
Peninsular Malaysia (Johore), Java, Borneo, the Philippines, Sulawesi, Nusa 
Tenggara (Bali, Sumbawa, Flores) and Maluku (Halmahera, Ambon). In Borneo, 
known only in Sabah from Kudat, Lahad Datu, Ranau, Sandakan, Semporna and 
Tawau districts (e.g., SAN 28928, SAN 29410, SAN 29724, SAN 32550 and SAN 
42120) and in Kalimantan (e.g., Kostermans 4892). 
Drier lowland forest of west and central Malesia. 
Inflorescence sparsely branched; flowers 8-16 mm long. Leaflet lateral veins c. 13 on 
each sidecof Midr bi twsccnicteig ahoaig ee veld teint crctoubhostvereteshic naa eds alana fimesiaiors 
subsp. medius Mabb. 
(Latin, median = intermediate; referring to its being intermediate between the other 
two subspecies) 
Bull. Brit. Mus. Nat. Hist. 6 (1979) 365; Mabberley et al. op. cit. 182; Coode et al. (eds.) 
op. cit. 203; Beaman & Anderson op. cit. 128. Type: Mabberley 1676, Borneo, Sabah, 
Sandakan district, Sepilok FR (holotype FHO; isotypes K, L, SAN, SAR). 
Small tree to c. 8 m tall. Intermediate in all features between subsp. paucijugus and 
subsp. pentandrus. Fruits globose. 
Borneo and the Philippines (Palawan). In Borneo, known in Sabah from Beaufort, 
Keningau, Kinabatangan, Kota Belud, Kudat, Labuk Sugut, Lahad Datu, 
Pensiangan, Ranau, Sandakan, Semporna, Sipitang, Tawau and Tenom districts 
(e.g., SAN 40533, SAN 84710, SAN 93805, SAN 109960 and SAN 143513), in 
Brunei (e.g., BRUN 15009) and Kalimantan (e.g., Kostermans 6224). Not yet 
recorded from Sarawak. 
Lowland rain forest. In the absence of fruits, it is difficult to assign some 
specimens. Such gatherings could represent either of the other two subspecies. 


14. Chisocheton polyandrus Merr. 


(Greek, poly = many, andros = man; an allusion to the many stamens in each flower) 


Phil. J. Sci. Bot. 21 (1922) 520; Mabberley op. cit. (1979) 324; Whitmore, Tantra & Sutisna op. cit. 
229; Mabberley et al. op. cit. 144; Coode et al. (eds.) op. cit. 203; Beaman & Anderson op. cit. 129. 
Syntypes: Wood 657, Sabah, Sandakan, Labuk (PNHT?; isosyntypes A, K) and Ramos BS 1217, Batu 
Lima (PNHf; isosyntype A). 


Tree to 15 m tall, unbranched or very sparsely branched, occasionally with stiltroots or 
small buttresses. Bark: inner bark pinkish. Sapwood fawn. Leaves to 150 cm long, 
imparipinnate or pseudogemmulate, when pseudogemmula densely long-pubescent (hairs 
simple); petioles 1-5 cm long, terete, woody; rachis terete; lateral leaflets shiny, bullate at 
altitude, glabrous or veins more or less pubescent (hairs simple) above, appressed hirsute 
below, particularly at high altitudes; lateral leaflets to 14 on each side of rachis, opposite or 
subalternate at base of rachis, where they are often very small and even irregularly lobed; 
blades oblong-lanceolate, 11-43 x 5-13 cm, base asymmetrical, cuneate to subcordate, 
apex somewhat 
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acuminate; /ateral veins c. 15 on each side of midrib, often sunken above; petiolules to 2 
mm long. Inflorescences borne in upper leaf axils, up to 4 at a time, to 200 cm long, 
unbranched or with a few squarrose branches to 13 cm long near tip, where flowers are 
condensed; axes ferruginous-pubescent when young. Flowers: calyx cup-shaped to 
subcylindrical, 5-8 <x 5-6 mm, densely ferruginous-pubescent, green to deep red, margin 
truncate; petals 5 or 6, subspathulate, 28-32 mm long, fleshy, creamy-white with 
conspicuous pink or red tinge, densely pubescent outside; staminal tube cylindrical, white, 
subglabrous save for the conspicuous bands of hairs apically and basally inside, margin 
with 12-14 linear lobes, c. 3 mm tall, anthers 12-14, c. 4 mm long, locellate, connective 
sparsely ferruginous-pubescent; disc c. 1 mm tall, thick, glabrous, margin truncate; ovary 
?3-5-locular, style cylindrical, glabrous, stylehead subcapitate, c. 1 mm diameter. 
Infructescence to 200 cm long, pendent, with fruits aggregated at tip. Fruits spherical, c. 
2.5 cm diameter, covered with reddish irritant hairs, splitting into 3 or 4 valves. Seeds 3; 
testa black, covered on inner surface by orange-red aril. 


Distribution. Endemic in Borneo. In Sabah, known from Beaufort, Keningau, 
Kinabatangan, Kota Belud, Kudat, Labuk Sugut, Pensiangan, Pitas, Ranau, Sandakan, 
Tawau and Tenom districts (e.g., Mabberley 1688, SAN 42075, SAN 49763, SAN 76067 and 
SAN 82406) and in Sarawak from Kapit, Kuching, Lawas and Miri districts (e.g., S 31130, 
S 31533, S 43683, S 49549 and S 56406). Also occurring in Brunei (e.g., BRUN 349) and 
Kalimantan (e.g., Chai P.K. ITTO/BA 196 and Kuswata 703). 


Ecology. Mixed dipterocarp forest, at 150-300 m altitude. 


15. Chisocheton ruber Ridl. 


(Latin, ruber = red; the flowers) 


Bull. Misc. Inform. Kew (1930) 365; Mabberley op. cit (1979) 342; Anderson op. cit. (1980) 251; 
Whitmore, Tantra & Sutisna op. cit. 229; Mabberley et al. op. cit. 160. Type: Haviland 594, Borneo, 
Sarawak, Kuching district, Padawan, G. Braang (holotype K; isotype SAR). 


Tree to 15 m tall; bole to 20 cm diameter, fluted. Bark smooth to weakly and irregularly 
flaking, greenish grey or reddish, with conspicuous inflorescence bosses, sometimes 
bearing leafy shoots, arranged more or less spirally from ground level to 5 m. Sapwood 
ivory. Twigs /2—15 mm diameter apically. Leaves to 150 cm long, pseudogemmulate, 
subglabrous, in terminal spirals; petioles 8-20 cm long; rachis somewhat 3-ribbed; leaflets 
coriaceous, brilliant carmine when young and appearing in flushes of up to 11 pairs at once, 
very sparsely puberulous; lateral leaflets to 15 on each side of rachis, opposite; blades 
oblong, to 42 x 10 cm, base subacute, strongly asymmetrical, apex acuminate; lateral veins 
12-14 on each side of midrib; intercostal venation conspicuous below; petiolules c. 6 mm 
long. Inflorescences to 1/2 cm long, not or once branched, borne near base of bole, on 
bosses that produce them over several seasons; rachis pubescent. Flowers sweetly scented; 
pedicels 1-3 mm long, pubescent, minutely bracteolate; calyx cup-shaped, c. 4 mm tall, 
rugose, pubescent, red, margin more or less 4- or 5-lobed; petals 5 or 6, linear-oblong to 
spathulate, 20-22 mm long, c. 4 mm wide at widest, c. 2.5 mm at narrowest, fleshy distally, 
pubescent outside, aestivation imbricate to quincuncial, outside pink, becoming red towards 
apex, white inside; staminal tube pubescent distally outside, villous inside, white, adnate to 
corolla at base, margin shallowly 6—8-lobed, each lobe praemorse or irregularly 2- or 3-fid, 
anthers 8-10, oblong, c. 2 mm long, non-locellate, yellow, sparsely hairy near connective, 
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basifixed; disc obscure; ovary conical, 5-locular, appressed pubescent, style white, hairy in 
proximal 3/4 or throughout, stylehead very shortly cylindrical to subdiscoid, to 1.8 mm 
diameter. Fruits top-shaped when young, to 5 x 5 cm, stipitate, glabrous, reddish brown; 
pericarp with white latex. Seeds bean-shaped (when dry), c. 2 cm long. 


Distribution. Endemic in Borneo and known only in Sarawak from Bau and Serian districts 
(e.g., Mabberley 1635, S 37440, S 39274, S 49252, S 50328 and S 75808). 


Ecology. Restricted to forest on limestone formation, at 80-250 m altitude. 


16. Chisocheton sarasinorum Harms 
(Karl Friedrich Sarasin (1859-1942) and Paul Benedkt Sarasin (1856-1929), Swiss 
gentlemen, zoologists and explorers) 


In Fedde, Rep. 42 (1937) 8; Mabberley op. cit. (1979) 356; Whitmore, Tantra & Sutisna op. cit. 229; 
Mabberley et al. op. cit. 172. Type: K.F. & P. B. Sarasin 2137, Sulawesi, near Bada (holotype Bt; 
isotype not located). 


Treelet or small tree to 15 m tall with open crown. Bark smooth greyish green; inner bark 
pale brown. Sapwood pale fawn. Twigs rather rough, brown, with vertical lenticels, c. 8 
mm diameter apically. Leaves to 150 cm long, pseudogemmulate, dull above, pale below, 
in terminal spirals; rachis green, subglabrous to weakly pilose (hairs simple); petioles to 20 
cm long or more, subglabrous to weakly pilose; /eaflets glabrous or subglabrous when 
sparsely pubescent on veins (hairs simple); lateral leaflets to 7 on each side of rachis, 
opposite; blades oblong or oblong-lanceolate, 10-28 = 3.5-10 cm, base acute or weakly 
obtuse, apex acuminate; lateral veins c. 15 on each side of midrib, prominent and pale 
below when dry; petiolules to 15 mm long, sometimes pubescent. Inflorescences to 35 cm 
long, axillary to supra-axillary, narrow, sparsely branched; most proximal branches to 14 
cm long, ascendant, weakly pilose to subglabrous, each with 1-4 flowers. Flowers: pedicels 
2-3 mm long, stout; calyx shallowly cup-shaped, 5-6 <x 7-8 mm, densely tomentose 
outside, margin truncate to obscurely undulate; petals (5 or) 6 in 2 ranks, white, adhering to 
tube at base, 3 outer petals narrowly oblong, 16-20 x 6 mm, obtuse, (2 or) 3 inner ones 
almost linear, 14-18 mm long, obtuse, apex hooded; staminal tube thick, tough, white, 
glabrous to subglabrous outside, laxly pilose proximally inside, margin truncate to 
obscurely dentate, anthers 8-10 (or 11), linear, 2—2.5 mm long, basifixed, included; ovary 
6-8-locular, densely villous, style villous in proximal half, stylehead discoid to stoutly 
cylindrical. Fruits flattened globose, beaked when young, to 7 x 8 cm, 6—8-locular, borne 
singly or paired on rachis to 20 cm long, 8 mm diameter; pericarp c. 4 mm thick, tough, 
greenish brown velutinous (hairs non-irritant), exuding white latex on damage. Seeds to 5 
cm long, like an orange-segment; sarcotesta vascularised. 


Distribution. Borneo and Sulawesi. In Sabah, recorded from Keningau, Kota Belud, 
Pensiangan, Ranau and Sandakan districts (e.g., Lugas 2697, SAN 29528 and SAN 66291) 
and in Sarawak from Belaga, Kapit, Lawas, Lubok Antu and Marudi districts (e.g., S 31577, 
S 41507, S 43626, S 46925 and S 68179). Also known in Brunei (e.g., BRUN 17630) and 
Kalimantan (e.g., Kostermans 21485). 


Ecology. In swampy and hill rain forest, at altitudes to 1150 m. 
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Notes. The leaves closely resemble those of Chisocheton ceramicus and sterile material 
may be readily confused, though when dry that of C. sarasinorum has a rather more sickly 
pallor. 


17. Chisocheton sarawakanus (C.DC.) Harms Fig. 16. 


(from Sarawak) 


In Engler & Prantl, Nat. Pflanzenfam. 3, 4 (1896) 296; Merrill op. cit. (1921) 320; Masamune op. cit. 
375; Anderson op. cit. (1980) 251; Mabberley op. cit. (1979) 342, op. cit. (1989) 238, op. cit. (1995) 
161; Whitmore, Tantra & Sutisna op. cit. 230; Mabberley et al. op. cit. 161; Turner op. cit. 340; 
Coode et al. (eds.) op. cit. 204; Argent et al. (eds.) op. cit. 416. Basionym: Dasycoleum sarawakanum 
C. DC. op. cit. (1878) 541. Type: Beccari 3186, Borneo, Sarawak (holotype K). Synonyms: 
Chisocheton brachyanthus Merr. op. cit. (1922) 315, op. cit. (1929) 122, Masamune op. cit. 374; 
Chisocheton glomeratus auct. non Hiern (1875): Meijer, Bot. News Bull. Sabah 8 (1967) 79. 


Tree, 5—20 m tall; bole to 30 cm diameter, fluted below, with small buttresses to 2 m tall. 
Bark fawn to chocolate, smooth to weakly flaking; inner bark brownish yellow. Sapwood 
white to pale fawn. Innovations more or less pale ferruginous-pubescent. Twigs terete, dark 
brown, non-lenticellate, without distinct petiole scars, glabrous when leafless, c. 5 mm 
diameter apically, rarely myrmecophilous. Leaves to 200 cm long, pseudogemmulate, 
pseudogemmula not markedly circinate; petioles 5—12 cm long; rachis brown, pubescent to 
ultimately glabrous; leaflets subcoriaceous, shiny and glabrous on both surfaces to 
ferruginous-pubescent (hairs simple) below, particularly on veins, and on veins above; 
lateral leaflets to 26 on each side of rachis, opposite, flushing in up to 3 pairs at a time; 
blades elliptical to elliptical-oblong, 8-29 x 4-8 cm, base slightly narrowed or rounded, 
sometimes asymmetrical, apex rather abruptly caudate-acuminate with acumen to 2 cm 
long; lateral veins 10-14 on each side of midrib, spreading, depressed above and prominent 
below when dry; petiolules c. 6 mm long, pubescent. Inflorescences to 50 cm long, 
narrowly paniculate or subspicate, supra-axillary; primary branches few, squarrose, bearing 
few secondary branches of cymules, with the flowers usually borne in pairs, sessile. 
Flowers sweetly scented; calyx cup-shaped, 2-3 x 1.8 mm, glabrous to puberulous outside, 
glabrous inside, margin truncate to obscurely crenate; petals 4, linear, c. 12 x 1.8 mm, 
white, drying black, puberulous outside, glabrous inside, aestivation imbricate, apex obtuse, 
slightly concave; staminal tube cylindrical, c. 2 mm diameter, somewhat appressed hairy 
distally, margin crenate, anthers (3 or) 4-6, 1-2 mm long, inserted just below rim, 
somewhat ciliate posteriorly; disc absent; ovary 2-locular, appressed pubescent, style 
pubescent proximally, stylehead subcapitate, c. 0.5 mm diameter. Infructescences with 
branches to 6 cm with up to 8 fruits on each. Fruits depressed globose, c. 4 cm diameter, 
shortly stipitate, crimson, obovoid and densely ferruginous-pubescent when young (hairs 
non-irritant),; pericarp sometimes with white latex. Seeds 2; testa dark brown, partly 
enveloped by aril. 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Sabah, known from Beaufort, 
Kinabatangan, Kota Kinabalu, Ranau, Sandakan, Semporna and Tawau (e.g., Mabberley 
1646, SAN 54462, SAN 57196, SAN 66873, SAN 67192 and SAN 83010) and in Sarawak 
from Betong, Kapit, Lawas, Lundu, Miri, Serian and Sri Aman districts (e.g., Pennington 
8013, S 18476, S 31542, S 39190 and S 44007). Also known in Brunei (e.g., Forman 1182) 
and Kalimantan (e.g., Veldkamp 8506). 


Ecology. A commonly collected tree of rain forest at altitudes to 250 m. 
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Fig. 16. Chisocheton sarawakanus. A, flowering (malc) leafy twig; B, detail of leaflet lower 
surface showing venation and indumentum; C, fascicle of male flowers; D, longitudinal section 
of male flower; E, distal adaxial side of staminal tube showing stamens and style and stylchead; 
F, infructescence; G, fruit. (A-E from SAN 21476, F-G from SAN 85475.) 
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Fig. 17. Chisocheton velutinus. A, flowering (female) leafy twig; B, distal fascicle of female 
flowers; C, longitudinal section of female flower; D, abaxial side of staminal tube; E, adaxial 


side of staminal tube; F, apical young shoot with developing leaflets; G, older leaflet; H, fruit. 
(A-E from Wong WKM 1536, F-H from Kirkup et al. DK 940.) 
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Notes. There is a complete gradation between the more or less glabrous and hairy forms, 
the latter being readily distinguished from hairy forms of Chisocheton patens in Borneo, 
where they occur together, by their prominent leaf venation. 


18. Chisocheton setosus Rid. 
(Latin, setosus = beset with bristly hairs) 


Bull. Misc. Inform. Kew (1930) 366; Mabberley op. cit. (1979) 327; Anderson op. cit. (1980) 251; 
Whitmore, Tantra & Sutisna op. cit. 230; Mabberley et al. op. cit. 146; Coode et al. (eds.) op. cit. 204. 
Type: Haviland 598, Borneo, Sarawak, Limbang district (holotype K [photo FHO]; isotypes ?BM, 
SAR). 


Treelet to 5.5 m tall, ?unbranched; bole c. 8 cm diameter. Bark smooth; inner bark pale 
yellow. Twigs c. | cm diameter apically, densely ferruginous-setose. Leaves to 100 cm 
long, imparipinnate; petioles to 35 cm long, subterete, sometimes grooved adaxially, to 6 
mm diameter, ferruginous-setose, hairs 2-3 mm long, base swollen with conspicuous 
hollow at junction with shoot; rachis 1- or 2-sulcate, setose as petioles; /eaflets more or less 
densely ferruginous-setose on both sides, dry setae tinkling when stroked, pale when dry; 
lateral leaflets at least 6 on each side of rachis, opposite; blades of proximal leaflets 
elliptical-oblong, to 20 x 8.5 cm, that of distal leaflets oblanceolate to oblong, to 36 x 10 
cm, base rounded to attenuate, symmetrical, apex acuminate, acumen 10-20 mm long; 
lateral veins 17-20 on each side of midrib, prominent below; intercostal venation somewhat 
prominently scalariform; petiolules 5-6 mm long, densely tomentose, that of terminal 
leaflets to 10 mm long. Inflorescences to 200 cm long, axillary or extra-axillary, 
pendulous, more or less densely setose, drying irregularly angled with flowers crowded in 
condensed cymes at distal end like a bellrope; bracts c. 7 mm long, setose. Flowers 
recurved, shortly pedicellate; calyx cup-shaped, c. 3 x 4 mm, somewhat elongated into a 
pseudopedicel, reddish, setose to pubescent, margin truncate to obscurely 3- or 4-lobed; 
corolla weakly clavate, 3-3.5 x 0.3 cm, glabrous, white or greenish, petals 4-6, 
subspathulate, to 32 (or longer) x 4 mm, glabrous, imbricate at apex; staminal tube to 3.2 
cm tall, glabrous except for a band of hairs below lobes outside, white, margin with 6-8 
truncate lobes or irregularly lobed, anthers 6-8, c. 2 mm long, glabrous, scarcely locellate; 
disc cupular, c. | mm tall, glabrous, margin truncate to obscurely lobed; ovary in female 
flowers unknown, style sparsely pilose proximally, glabrous distally, stylehead capitate, 
distinctly narrow-annular apically. Fruits (unripe) pale yellow, densely setose. 


Distribution. Endemic in Borneo. Known in Sabah from Beaufort, Ranau and Sandakan 
districts (e.g., SAN 30162, SAN 34282 and SAN 90226) and in Sarawak from Mt. Dulit, 
Marudi district (e.g., Richards 2539). Also occurring in Kalimantan (e.g., Mogea 3636). 
Not yet recorded from Brunei. 


Ecology. Presumably rain forest. 


19. Chisocheton velutinus Mabb. Fig. 17. 


(Latin, velutinus = velvety; the indumentum of leaves and fruits) 
Gard. Bull. Sing. 55 (2003) 192. Type: Wong WKM 1536, Borneo, Brunei, Temburong district, Bt. 


Belalong (holotype SAN; isotypes KEP, SAR). Synonym: Chisocheton sp. B., Mabberley op. cit. 
(1979) 372, Mabberley et al. op. cit. 186., p.p., quoad specim. S 21307 et S 28793. 
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Tree to 25 m tall; bole to 35 cm diameter with small buttresses. Bark smooth, medium 
brown to greyish, hoop-marked; inner bark pinkish to red-brown. Sapwood straw. Twigs 
1.2-2.5 cm diameter apically, fawn-pubescent. Leaves to 100 cm long, pseudogemmulate; 
petioles 10-15 cm long, more or less angled, like rachis, fulvo-velutinous; leaflets minutely 
pubescent on sunken midrib, densely velutinous below (hairs simple); lateral leaflets to at 
least 12 on each side of rachis, opposite; blades oblong, to 24 x 9 cm, base asymmetrical, 
rounded, apex shortly acuminate; /ateral veins 15—17 on each side of midrib, spreading, 
rather prominent above (when dry); petiolules to 9 mm long. Inflorescences to 40 cm long, 
axillary or extra-axillary, paniculate, velutinous; branches rather distant, to 13 cm long, 
ultimate branchlets cymulose, few-flowered. Flowers: pedicels densely pubescent; calyx 
cup-shaped, c. 6 mm tall, pubescent, green, margin very obscurely 4-lobed to truncate; 
petals 4 (or 5), linear-spathulate, to 16 mm long, aestivation valvate, puberulous to 
pubescent outside, glabrous inside, cream; staminal tube cream, weakly adherent to petals at 
base, more or less hairy outside, 6—8-lobed, lobes 2-toothed to 1 mm long, anthers 6-8, 
oblong, c. 3 mm long, locellate, basifixed, apices within the tube; disc obscure; ovary 4- 
locular, sericeous, style more or less glabrous, stylehead shortly cylindrical. 
Infructescences to 30 cm long, axillary or on twigs behind leaves. Fruits globose, c. 5 cm 
diameter (immature), rostrate when young, velutinous (hairs non-irritant), yellow turning 
red. Seeds (immature) 2. 


Distribution. Endemic in Borneo. Known in Sarawak from Kapit and Miri districts (e.g., S 
21307 and S 28793) but not yet recorded from Sabah. Also occurring in Brunei (e.g., 
Kirkup DK 940) and Kalimantan (e.g., Kostermans 10024 and Kostermans 10558A). 


Ecology. Rain forest at altitudes to 650 m. 


Incompletely known species 


Chisocheton sp. B 
Mabberley op. cit. (1979) 372; Mabberley et al. op. cit. 186, p.p., quoad specim. S 25844. 


Tree, 12-14 m tall; bole c. 20 cm diameter. Leaves to 40 cm long; leaflet blades to 17 x 8 
cm, bluntly long-acuminate, brown velutinous below, weakly pubescent on veins above; 
lateral veins c. 15 on each side of midrib. Inflorescences supra-axillary, c. 70 cm long, 
branches to 22 cm long, all brown long-tomentose (flowers very immature). Flowers: calyx 
irregularly lobed; petals 5; anthers 5, locellate; disc absent; style glabrous. Fruits densely 
brown-tomentose. 


Distribution. Known in Sarawak only from one flowering (buds only) specimen (S 25844) 
from Bt. Salong, Ulu Sapurau, Kapit district (K, SAR), and one fruiting specimen (S 45515) 
from Sg. Iban, Belaga district (SAR). Other (fruiting) specimens cited by Mabberley (op. 
cit. 1979) belong to Chisocheton velutinus Mabb. (q.v.). 


Ecology. Ridge forest at altitudes above 1100 m. 
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Chisocheton sp. nov. aff: diversifolius Miq. 
Mabberley, Gard. Bull. Sing. 55 (2003) 194. 


Treelet to 4 m tall with delicate twigs. Leaves with 7 lateral leaflets on each side of rachis; 
blades multi-veined, very narrow (5—6x as long as wide). Fruiting rachis very delicate, to 20 
cm long. Fruits pubescent, spherical, 3-4 cm diameter. 


Distribution. Known in Sarawak from a single fruiting specimen (S 48450) from Bt. 
Melatai, Batang Balleh, Kapit district (FHO, SAR). 


5. CHUKRASIA A. Juss. 


(from the Bengali name, chikrassee) 
surian batu (standard ASEAN and Malaysian trade name) 


Bull. Sci. Nat. Géol. 23 (1830) 239; Pennington & Styles, Blumea 22 (1975) 519; Anderson, CLTS 
(1980) 251; Mabberley in Mabberley & Pannell, TFM 4 (1989) 254; Mabberley et al., FM 1, 12 
(1995) 354; PROSEA 5, 2 (1995) 127. Synonyms: Chickrassia Wight & Arn., Prodr. (1834) 122 
nom. superfl.; Hiern in Hooker f., Fl. Brit. Ind. 1 (1875) 567; King, J. As. Soc. Beng. 64, 1 (1895) 88; 
Ridley, FMP 1 (1922) 415. 


Deciduous trees. Indumentum of simple hairs. Bud scales present. Leaves paripinnate 
with terminal spike, imparipinnate and bipinnate with incised or lobed leaflets in juveniles, 
rarely retained at maturity, without pseudogemmula; leaflets more than 8 on each side of 
rachis, opposite. Inflorescences axillary thyrses, often subterminal appearing terminal. 
Flowers unisexual; calyx 4- or 5-lobed; petals 4 or 5, 12-16 mm long, free, contorted and 
much longer than calyx in bud; staminal tube cylindrical, somewhat narrowing distally, 
margin entire to crenulate, anthers attached to margin; disc obscure to narrowly cushion- 
shaped; ovary flask-shaped, 3—S-locular, each locule with numerous ovules, stylehead 
capitate with 3—5 stigmatic ridges. Fruits ovoid or ellipsoid, woody capsules, opening by 
3-5 valves from the apex, the valves splitting into an outer and inner bifid layer; columella 
with 3-5 sharply angled ridges, extending to apex of capsule; seed-scars conspicuous. 
Seeds 60-100 per locule, wings terminal, arranged laterally in tiers in two ranks; 
endosperm present; embryo with subcircular cotyledons; radicle obliquely exserted. 
Germination phanerocotylar; eophylls opposite, irregularly imparipinnate, the leaflets lobed 
or irregularly toothed. 


Distribution. One somewhat variable species from India and Sri Lanka, eastwards through 
tropical Asia to W Malesia. 


Chukrasia tabularis A.Juss. Fig. 18. 


(Latin, tabularis = flattened; referring to the seeds) 


Bull. Sci. Nat. Géol. 23 (1830) 241; Anderson op. cit. (1980) 251; Mabberley op. cit. (1989) 256; 
Mabberley et al. op. cit. 355; PROSEA 5, 2 (1995) 127; Turner, Gard. Bull. Sing. 47 (1995) 340. 
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Fig. 18. Chukrasia tabularis. A, flowering leafy twig; B, longitudinal section of flower; C, 
fruit; D, dehiscing fruit; E, seed. (A from Mabberley 1633, B from S 20274, C-E from § 


22093.) 
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Type: Roxburgh s.n., India (holotype P, n.v.; isotype BM). Synonym: Chickrassia tabularis (A. Juss.) 
Wight & Arn., Prodr. (1834) 123, Hiern op. cit. 568, King op. cit. 88, Ridley op. cit. (1922) 415. (For 
complete synonymy, cf: Mabberley et al. op. cit.) 


Tree to 40 m tall; bole to 25 m tall, fluted below, to 120 cm diameter; buttresses convex, to 
1.5 m tall. Bark dark brown, fissured vertically and scaling or cracking into rectangular 
blocks; inner bark red-brown or pinkish. Sapwood straw; heartwood yellow to reddish 
brown. Twigs grey, bark cracking horizontally, 4-6 mm diameter apically, lenticellate. 
Leaves 30-50 cm long; petioles 4-9 cm long, more or less terete, swollen at base; leaflets 
chartaceous to subcoriaceous, more or less asymmetrical or even falcate, the subapical the 
largest, upper surface subglabrous to finely scattered short-pubescent, lower surface 
subglabrous except for short hairs on veins and domatia in axils of lateral veins; lateral 
leaflets 6-12 on each side of rachis, alternate; blades ovate to oblong, 10-17.5 x 3.5-6.5 
cm, the most proximal as small as 4 x 2.2 cm, base obtuse to rounded distally, acute to 
cuneate proximally, apex acute to acuminate; lateral veins (in largest leaflet) 9-11 on each 
side of midrib, arcuate, more or less bifurcating near margin; petiolules 2-6 mm long. 
Inflorescences 10-30 cm long, primary branches to 16 cm long, secondary branches to 4 
cm long, bearing fascicles of flowers; axes short-pubescent; bracts narrowly triangular, 2— 
7(-10) mm long, often caducous. Flowers sweetly scented; bracteoles similar to bracts but 
smaller; pedicels 3-4 mm long, articulated with pseudopedicels c. 2 mm long, continuous 
with calyx; calyx shallowly cup-shaped, 2.5—3.5 mm diameter, more or less pubescent 
outside, lobes obtuse, c. 1/3 the length of calyx; petals narrowly oblong to subspathulate, 
12-16 mm long, creamy-green or yellowish, often tinged pink, subglabrous or puberulent 
(especially on sectors exposed before anthesis); staminal tube glabrous, colour as petals, 
anthers oblong, c. 1 mm long; ovary densely appressed pubescent. Infructescence 
pendulous with up to 6 fruits. Fruits (2.5—)3.5-5 x 2.5-4 cm, dark brown, lenticellate. 
Seeds c. 1.2 cm long. 


Distribution. India and Nepal, east and southeastwards from S China (including Hainan), 
Sri Lanka and the Andaman Islands to Sumatra (north but rare), Peninsular Malaysia (but 
not in the south) and Borneo. In Borneo, known only in Sarawak and recorded from Bau 
and Serian districts (e.g., Jacobs 5171, Mabberley 1640, S 12520, S 22093, S 28037 and S 
31612). 


Ecology. Rain forest and semi-deciduous forest, including bamboo forests and those on 
limestone, at altitudes to 900 m. In Sarawak, the species is locally frequent in forest on 
limestone hills, often associated with igneous-derived soils (Anderson op. cit.). It is a 
colonist of bare ground, including road cuttings in Peninsular Malaysia and tropical 
Australia where it has been introduced. 


Uses. The timber is an export of Myanmar and India and is known in world commerce as 
chickrassy, yinma or Chittagong wood. It may be coppiced and it has been tried in tropical 
Australian plantations, but it is susceptible to the depredations of Hypsipela moths. It yields 
a gum that is marketed mixed with others in India, while the flowers are the source of a 
yellow or red dye. The bark is astringent. An extract from the twigs has proved an 
efficacious antifeedant against catepillars of Pieris rapae in S China. In ASEAN countries, 
the timber is commonly used for interior finishing, panelling, moulding, flooring, decorative 
furniture, handycrafts, sliced veneer, and also suitable for medium to heavy, under cover 
construction work. (For details, cf’ PROSEA 5, 2 (1995) 127 and Wong, T.M. (revised by 
S.C. Lim & R.C.K. Chung, 2002). A dictionary of Malaysian Timbers, 2nd ed., Mal. For. 
Rec. 30: 33 & 171.) 
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Notes. The trees from Sarawak (and Peninsular Malaysia) are almost glabrous, 
whilst in Sumatra both this form and a densely pubescent one have been 
collected. In SE Asia pubescence is correlated with bark form and _ other 
characters, indicating some ecogeographical morphological variation within the species 
there (Kalingire et al., Austr. J. Bot. 50 (2002) 319). 


6. DYSOXYLUM Blume 


(Greek, dys = unpleasant, xvlon = wood; referring to the foetid tissues of some species) 
jarum-jarum (Malay), membalun (standard ASEAN trade name), segera (Iban) 


Bidjr. Fl. Ned. Ind. (1825) 172; Hiern in Hooker f, Fl. Brit. Ind. 1 (1875) 546; King, J. As. Soc. Beng. 
64, 1 (1895) 36; Merrill, EB (1921) 320, Enum. Philip. Pl. 2 (1923) 562, PEB (1929) 120; Ridley, 
FMP 1 (1922) 390; Masamune, EPB (1942) 375; Backer & Bakhuizen f’, FJ 1 (1964) 121; Pennington 
& Styles, Blumea 22 (1975) 504; Anderson, CLTS (1980) 251; Corner, WSTM 3rd. ed. 2 (1988) 499; 
Mabberley in Mabberley & Pannell, TFM 4 (1989) 239, Blumea 38 (1994) 303, PB 2nd. ed. (1997) 
246; Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 230; Mabberley et al., FM 1, 12 (1995) 61; Coode 
et al. (eds.), CLBD (1996) 204; Argent et al. (eds.), MNDT-CK 2 (1997) 416; PROSEA 5, 3 (1998) 
197; Beaman & Anderson, PMK 5 (2004) 129. Synonyms: Epicharis Blume op. cit. (1825) 166; 
Didymocheton Blume op. cit. (1825) 177; Goniocheton Blume op. cit. (1825) 177; Hartighsea 
A.Juss., Bull. Sci. Nat. Géol. 23 (1830) 237; Prasoxylon M.J.Roem., Fam. Nat. Syn. Monogr. (1846) 
83, 101, nom. superfl.; Macrocheton (Blume) M.J.Roem. op. cit. 84, 104 (‘Macrochiton’); 
Piptosaccos Turcz., Bull. Soc. Nat. Mosc. 31 (1858) 415; Alliaria Kuntze, Rev. Gen. 1 (1891) 108, 
nom. superfl., non Fabr. (1759). (For further synonymy cf Mabberley et al. op. cit.) 


Trees or shrubs, often very pachycaul, usually dioecious. Indumentum of simple hairs, 
very rarely with stellate ones. Bud scales absent. Leaves in spirals, rarely opposite, pinnate, 
occasionally with tardily developed apical leaflets. Inflorescences thyrsoid, racemose or 
spicate, sometimes reduced to fascicles or solitary flowers, axillary, on twigs or bole. 
Flowers unisexual, rarely bisexual; calyx tubular, 3—5S(or 6)-lobed; petals 3-6, free or 
adnate to base of staminal tube; staminal tube cylindrical to urceolate (= urn-shaped), 
margin entire, lobed or tipped with 6-10(—13) appendages, anthers 6—16, within throat of 
staminal tube; disc free, tubular though sometimes short or even subannular, margin 
sometimes lobed; ovary 2—6-locular, each locule with 1 or 2 ovules, stylehead capitate to 
discoid. Fruits capsular, 2—6-valved, each valve with 1 or 2 seeds. Seeds anatropous, very 
variable, usually with aril or sarcotesta; embryo with thick, collateral, oblique or superposed 
cotyledons; radicle superior or adaxial, extending to the surface or included. Germination 
cryptocotylar or less frequently phanerocotylar; eophylls usually opposite, rarely spirally 
arranged, simple, trifoliate, or pinnate, entire or toothed. 


Distribution. About 80 species of tropical E Asia from India and Sri Lanka (3) to S China, 
Indo-China, throughout Malesia (including Christmas Island, 1) to the Pacific south to 
Australia (15), New Caledonia (9), Norfolk Island (1), Lord Howe Island (1, endemic), 
New Zealand (1, endemic) and east to Niue (1). In Sabah and Sarawak, 22 (including one 
incompletely known) species are recognised. The greatest distribution of any Indo-Pacific 
genus in the family with high levels of endemism in New Guinea (16 of 28; cf Borneo with 
2 of 22, Peninsular Malaysia with 2 of 17, Fiji with 7 of 9 and New Caledonia with 8 of 9), 
demonstrating a distinctly austral richness by comparison with its ally Chisocheton and the 
largest genus in Borneo, Aglaia. 
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Ecology. Various types of humid rain forest at 0-2580 m altitude with one rheophyte, D. 
angustifolium King, of Peninsular Malaysia. 


Uses. The timber of several species of Dysoxylum in Sabah and Sarawak (e.g., D. 
acutangulum subsp. acutangulum, D. alliaceum, D. arborescens, D. carolinae, D. 
cauliflorum, D. crassum, D. cyrtobotryum, D. densiflorum, D. excelsum, D. flavescens, D. 
grande, D. macrocarpum, D. mollissimum, D. oppositifolium, D. parasiticum and D. 
rigidum) is suitable for medium to heavy construction work, planking, flooring, panelling, 
and for manufacturing high grade furniture, wood-pallets, veneer and plywood. (For details, 
cf PROSEA 5, 3 (1998) 197 and Wong, T.M. (revised by S.C. Lim & R.C.K. Chung, 
2002). A Dictionary of Malaysian Timbers, 2nd ed., Mal. For. Rec. No. 30: 46 & 65.) 


Notes. Dysoxylum differs from Chisocheton in its anatropous seeds, though otherwise there 
are great similarities in those species of Chisocheton with a prominent disc and no 
pseudogemmula, notably C. macranthus and allies, where there are fruits with stinging 
hairs similar to those in D. sessile Mig. of Maluku for instance. The genus is divisible into 
two sections, sect. Cyrtochiton and sect. Dysoxylum which can be distinguished as 
follows: 


Sect. Cyrtochiton: Apical buds composed of stiletto- or spike-like young leaves. 
Inflorescences usually spicate (= unbranched). Flowers 4-merous. Seeds unitegmic. Species 
occurring in Sabah and Sarawak are: 1. D. acutangulum, 4. D. brachybotrys, 5. D. 
carolinae, 8. D. cyrtobotryum, 11. D. flavescens, 12. D. grande, 13. D. macrocarpum, 16. 
D. oppositifolium, 17. D. pachyrhache, 21. D. rugulosum and 22. Dysoxylum sp. 3. 


Sect. Dysoxylum: Apical buds composed of fist-like young leaves. Inflorescences usually 
branched. Flowers (3 or)4—6-merous. Seeds bitegmic. Species known in Sabah and Sarawak 
are: 2. D. alliaceum, 3. D. arborescens, 6. D. cauliflorum, 7. D. crassum, 9. D. densiflorum, 
10. D. excelsum, 14. D. magnificum, 15. D. mollissimum, 18. D. papillosum, 19. D. 
parasiticum and 20. D. rigidum. 


Key to Dysoxylum species 
(excluding species 22 [Dysoxylum sp. 3]) 


1. Leaves opposite or subopposite or subdecussate..............cc cece cence ee ene eee eae eaeenens 2 
Leaves inispirals: 2:3 xcg.8sen4 ha. 3es cag aes coc gad hae da ge aa teas gana neue seed dee aes 4 
2. Leaflets pubescent, at least on the lower surface..................4. 16. D. oppositifolium 
LeatletsClabrous 23.213: deagedstadene sasasceshane vaudeh edvdedeye dined outhdad sataeae Fyeasaneheed eet 3 


3. Apical buds stiletto-like. Leaves subdecussate. Leaflets subopposite; blades elliptical, 
9-15 x 5—6.5 cm; lateral veins 14-16 on each side of midrib; lateral and intercostal veins 
ODSCURCG: bite etches tiny sy aiaielx Maem ai aeenii treat ae ae ee Met beets 1. D. acutangulum 
Apical buds spike-like. Leaves opposite or subopposite. Leaflets opposite; blades 
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10. 


11. 


12. 


13. 


oblong, 7(—-12) x 3(-4) cm; lateral veins c. 20 on each side of midrib; lateral and 


intercostal veins prominent............. 00.0 ce ceee scence eetttteteeeeesesesseees 5» D. carolinae 
Terminal leaflet present... ee Mpa. dee eren sks sabaeats <D 
Terminal leaflet absent; smnvill ‘spike’ c or scar ar almost Ae resents: Bu bMO etetete eatD) 
Inflorescences:axillary...... ccs ss scsi nies eedaes desi dba vee anand dh dees heescdeereeeiolaye aan 6 
Inflorescences on branches or bole............. sees ec ee eee ne nee c eee c ence ccseeceseeeteecsseseteeeaeee D 


Twigs 3—5 mm diameter apically. Leaves with up to 4 leaflets on each side of rachis; 
blades elliptical to obovate, apex conspicuously acuminate. Inflorescences 2—8(—25) cm 
long. Petals 5. Anthers 10 (or 11). Fruits usually 5-valved.............. 3. D. arborescens 
Twigs c. 10 mm diameter apically. Leaves with up to 14(—17) leaflets on each side of 
rachis; blades oblong to ovate, apex apiculate to acute. Inflorescences to 60 cm long. 


Petals 4. Anthers 8. Fruits usually 4-valved..................:0:000+15. D. mollissimum 
Calyx /+I'5 nin. tall 3.2. hcecssdivatedes inaeuneieed teak sitedenies doer ends 19. D. parasiticum 
Calyx less than: 4mm tall)... .ie02 dating hale e oe teri Ma SO A Re 8 


Twigs with prominent petiole scars. Leaves to 150 cm long, with up to 8 strongly 
asymmetrical lateral leaflets on each side of rachis. Inflorescences racemose or 
thyrsoid, on branches. Fruits. silky  hairy...........000...... 9. D. densiflorum 
Twigs lenticellate. Leaves to 60 cm long, with 3-6 not strongly asymmetrical leaflets 
on each side of rachis. Inflorescences spicate, on branches and bole. Fruits more or less 


PLADTOUS Saha eae tei dava doh eieteatcaucuaeahaeka cava deuce upaaarsheobescshalanets 6. D. cauliflorum 
Apical bud not spike-like, the young leaves like clenched fists... eeeeeeeeeeeee LO 
Apical bud spike-like or stiletto-shaped......... 00... cece cece cence eee ence eeettetteeteeteetteeeee LO 
Leaves strictly paripinnate with terminal pair of leaflets.......................7. D. crassum 
Leaves different: sis: sec esi nesnict ae sau shatecdtvenetaclatsin dacueas abies heitven stat ate teres 11 


Leaflets glabrous; intercostal venation markedly scalariform. Petals 5. Tissues onion- 


SCOnted fe. athe 2. ieee hte an ch tani cates’ cued yk aire taocte am conte esoceaetn as 20. D. rigidum 
Leaflets glabrous or not; intercostal venation different. Petals 4 or 5. Tissues onion- 
scented OF NOG: 2. ets de cgisbyads towns erage ele anes Dag eas venetian ene leeed vad vasa aay etess 12 


Lower surface of leaflets densely reddish-velutinous or yellowish-pilose. 
Inflorescences Spicates <2. 22:05 oinigiee Sak ested slacle sie direc bratle ceabealers blaie Sogeeedigt c vatagate sGia'b de ules 13 
Leaflets and inflorescences different........... 0... ccc ccc ec ec eee eceeeeeteeesettsestsesteeee eee eee LA 


Shoots and lower surface of leaflets densely reddish-velutinous. Leaves to 100 cm 
long; leaflets 5 or 6 on each side of rachis; blades oblong. Inflorescences to 60 cm long. 
Calyx 5-crenate. Petals 5. Anthers 10. Fruits depressed globose, at least 8 cm 
diameter. . syaitte ere ..14. D. magnificum 
Shoots and ‘lower surface of leaflets yellowish- pilose, ‘Leaves to 45 cm long; leaflets 2 
or 3 on each side of rachis; blades elliptical to obovate. Inflorescences 1.5—7.5 cm long. 
Calyx 4-toothed. Petals 4. Anthers 8. Fruits pear-shaped, c. 2 cm 
diameter... «00. i2.deeusds eibieie te aah Gen Su Aid te eed cole a. 8.D. papillosum 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


MELIACEAE (MABBERLEY et al.) 


Leaflets asymmetrical at base, rarely subequal, shining above. Calyx and corolla 
glabrous. Infructescences more or less branched. Whole plant, or at least fruit, onion- 
SCENE: siisii.c tus seen wadawa gry aceneses Sa ateabe estetyhetuepthaeie tauesisuiniedee ates 2. D. alliaceum 
Leaflets more or less symmetrical, not markedly shining above. Calyx and corolla 
pubescent. Infructescences more or less unbranched. Whole plant not smelling of 


OMONS. 2259 het eie ates neta eg nok oves As eA eee eae 10. D. excelsum 
Lower surface of leaflets yellow-tomentose...............ccc ccc ee ee ceteeeteneeeee ene en eee eeens 16 
Lower surface of leaflets glabrous to subglabrous........................0085 17 


Leaves with 6—9 leaflets on each side of rachis; lateral veins of leaflets 23—25 on each 
side of midrib. Inflorescences 10-30 cm long. Fruits depressed globose..12. D. grande 
Leaves with 2-4 leaflets on each side of rachis; lateral veins of leaflets 15—18 on each 
side of midrib. Inflorescences to 8 cm long. Fruits subpyriform...17. D. pachyrhache 


Intercostal venation scarcely distinguishable from lateral veins.............1. D. flavescens 
Lateral veins distinct; intercostal venation often ODSCUTE...........:cceecsecetteesteee eee LS 
Leaves strictly paripinnate........ 0... cece cece cece nee e een ena eceesseseeeeesssesseeteetteeeeee se LD 
Leaves more or less imparipinnate with almost alternate leaflets........ 0... 20 


Petioles 6-15 cm long. Lateral veins of leaflets prominent below. Inflorescences supra- 
axillary. Petals c. 8 mm long. Staminal tube crenate to toothed...........21. D. rugulosum 
Petioles 4-7 cm long. Lateral veins of leaflets subprominent below. Inflorescences in 
the axils of leaves or petiole scars. Petals c. 6 mm long. Staminal tube 
MUN CALC corse oc sacs Qa ee hee eta nen ace eas he 4. D. brachybotrys 


Twigs 7-13 mm diameter apically. Apical buds spike-like. Leaflet blades elliptical- 
ovate, to 30 x 10 cm; lateral veins 13-18 on each side of midrib. Inflorescences with 
spreading branches. Fruits to 10 cm diameter..........................13. D. macrocarpum 
Twigs 5-7 mm diameter apically. Apical buds stiletto-like. Leaflet blades oblong- 
ovate, 18-23 <x 6-12 cm; lateral veins 7-13 on each side of midrib. Inflorescences 
subspicate to scarsely branched. Fruits c. 5 cm diameter... ee 
sa rhaShsaheGvanedtegdeanscuthsceanheubestentuan tes catesthsoteunata tuapetams coshsthunueesueenctreuct tees 8. D.cyrtobotryum 


1. Dysoxylum acutangulum Miq. 
(Latin, acutangulus = acute-angled; referring to the petiole) 


Sect. Cyrtochiton 


FI. Ind. Bat., Suppl. (1861) 196, 503; King op. cit. 41; Ridley op. cit. (1922) 393; Anderson op. cit. 
(1980) 251; Mabberley op. cit. (1989) 240, op. cit. (1994) 303; Mabberley et al. op. cit. 129; Turner, 
Gard. Bull. Sing. 47 (1995) 340; Argent et al. (eds.) op. cit. 419; PROSEA 5, 3 (1998) 200; Beaman 
& Anderson op. cit. 129. Type: Teijsmann s.n. [HB 3218], Sumatra, Banka, near Jebus (holotype U 
[Acc. No. 39415]; isotypes BO, K L [Acc. No. 9032951]). Synonym: Alliaria acutangula (Miq.) 
Kuntze op. cit. 109. 
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Distribution. A widespread but locally uncommon species distributed from Peninsular 
Thailand, throughout Malesia, to tropical Australia and the Solomon Islands. 


Notes. Two subspecies, subsp. acutangulum and subsp. foveolatum (Radlk.) Mabb. are 
recognised with the latter differing from the former in being a smaller tree with leaflets 4— 
6(or 7) on each side of rachis (vs. 2—4), narrowly elliptical (vs. elliptical), usually with 
domatia (vs. without domatia), and is not found in Borneo. 


subsp. acutangulum 


Tree to 47 m tall; bole to 140 cm diameter, fluted and clear to 18 m tall; buttresses to 3 m 
tall and 2 m out. Bark smooth, yellowish, with conspicuous lenticels, becoming irregularly 
cracked and shedding large scales; inner bark yellowish to bright orange, somewhat 
speckled and with groups of conspicuously thickened lenticels. Sapwood orange-brown, 
hard. Twigs c. 6 mm diameter apically, with conspicuous petiole scars and lenticels. Apical 
buds stiletto-like with minute fulvous-tomentum. Leaves subdecussate, 15—-30(-40) cm 
long, paripinnate with minute apical spike or its scar; petioles 8-11 cm long, 3-4 mm 
diameter, grooved and angled adaxially when dry, base somewhat swollen; Jeaflets 
glabrous to minutely puberulous, 2-4 on each side of rachis, subopposite; blades of largest 
leaflets (the most distal) elliptical, 9-15 x 5—6.5 cm, coriaceous, when fresh minutely 
pellucid-punctate, minutely rugulose when dry, base acute, more or less asymmetrical, apex 
acute to acuminate; lateral veins 14-16 on each side of midrib, rather obscure, spreading, 
without domatia in their axils; petiolules 5—8(-10) mm long, scarcely swollen. 
Inflorescences spicate, 3-8 cm long, narrow, axillary to borne on twigs; axes pubescent, 
bearing fascicles of 1-few flowers; bracts c. 0.5 mm long, densely pubescent. Flowers 
sweetly scented; pedicels to | mm long; calyx c. 2.5 mm diameter, very shallowly 
crateriform (= bowl-shaped), confluent with pseudopedicel c. 1 mm long, sparsely shortly 
pubescent outside, margin somewhat 4-lobed; petals 4, oblong, 12-13 mm long, more or 
less puberulous on both sides, yellow or creamy-yellow, apices acute; staminal tube 
sometimes sparsely pubescent outside, glabrous inside, margin crenulate, anthers 8 (or 10), 
ovate to elliptical, c. 1 mm long, weakly exserted; disc shallowly cup-shaped, c. 1.5 mm 
tall, fleshy, glabrous or sometimes pubescent inside, red; ovary densely pubescent, (3 or)4- 
locular, each locule with 2 collateral ovules, style pubescent in proximal half, stylehead 
subdiscoid. Fruits subglobose to pyriform (= pear-shaped), 5-8 cm diameter, (3 or)4- 
valved, glabrous, orange; pericarp to 1 cm thick, heavily veined when old, latex white. 
Seeds (3 or) 4, sometimes some aborted, ellipsoid, c. 2 cm long, black with small orange 
arilloid hilum on one side. 


Distribution. ?Peninsular Thailand, Sumatra (including Riau-Lingga Archipelago, Billiton, 
Banka), Peninsular Malaysia, Borneo (Sabah, Sarawak and Kalimantan) and the Philippines 
(Palawan). In Sabah, known from Ranau and Tawau districts (e.g., SAN 26459, SAN 30761, 
SAN 53882 and SAN 94226) and in Sarawak from Lawas district (e.g., S 27922). Also 
occurring in E Kalimantan (e.g., Sabana 2). 


Ecology. Rain forest at altitudes to 1000 m. 


Uses. Dysoxylum acutangulum subsp. acutangulum is perhaps traditionally the most 
important native Meliaceous timber tree in the region and was formerly much exported 
from Sumatra (Banka) to Java. The wood of the bole, and particularly the buttresses, is 
beautifully marked but difficult to work (Burkill, DEPMP 1 (1935) 884 and PROSEA 5, 3 
(1998) 197): it has been largely used for furniture but also beams, cartwheels and coffins. 
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2. Dysoxylum alliaceum (Blume) Blume Fig. 19. 


(Latin, a/liaceus = onion-like; referring to the smell of the tissues when bruised) 
Sect. Dysoxylum 


Bijdr. Fl. Ned. Ind. (1825) 172; Backer & Bakhuizen f op. cit. 123; Anderson op. cit. (1980) 251; 
Mabberley op. cit. (1989) 240; Kessler & Sidiyasa, TBSK-EK (1994) 169; Mabberley et al. op. cit. 
106; Turner op. cit. 340; Coode et al. (eds.) op. cit. 204; Argent et al. (eds.) op. cit. 419; PROSEA 5, 
3 (1998) 200; Beaman & Anderson op. cit. 129. Basionym: Guarea alliacea Blume apud Nees, Flora 
7 (1824) 290. Type: Blume ‘196’, Java, G. Salak (holotype L [Acc. No. 903257765]; isotypes L [Acc. 
No. 903257762 & 90325776]). Synonyms: Prasoxylon alliaceum (Blume) M.J.Roem. op. cit. 101, 
nom. superfl.; Dysoxylum lampongum Migq. op. cit. (1861) 196, 503, Merrill op. cit. (1921) 320, 
Masamune op. cit. 376; Dysoxylum thyrsoideum Hiern op. cit. 547, Merrill op. cit. (1921) 320, Ridley 
op. cit. (1922) 393, Masamune op. cit. 376, Anderson op. cit. (1980) 252. (For complete synonymy, 
cf. Mabberley et al. op. cit.) 


Tree to 38 m tall, often of poor form; bole to 80 cm diameter, fluted to c. 4 m with 
buttresses to 60 cm tall and | m out. Bark thin, lenticellate to finely fissured and shedding 
irregular strips; inner bark red-brown, yellower inside, usually with strong smell of onions. 
Sapwood fawnish; heartwood red-brown. Twigs with conspicuous petiole scars, striate, 
non-lenticellate, 5-8 mm diameter apically. Apical buds with fist-shaped young leaves, 
more or less pubescent. Leaves spirally arranged, to 60(—120) cm long, more or less 
paripinnate, usually smelling of onions when crushed; petioles 5-15 cm long, flattened 
adaxially, weakly swollen at base; leaflets subglabrous, subcoriaceous, 3—6(—8) on each 
side of rachis, opposite to subopposite, with an apical pair or one of these appearing 
terminal and with a small apical scar; blades elliptical or ovate, or subfalcate, 7.5—25 x 
2.5-7.5 cm, shiny dark green above, base more or less asymmetrical, apex acuminate; 
lateral veins 8—12(—14) on each side of midrib, arcuate, subprominent below; petiolules 5— 
20 mm long, sulcate. Inflorescences to 40 cm long, pyramidal; proximal branches 8-20 cm 
long with branchlets to 5 cm long, bearing cymules of 1—3 flowers; axes puberulous; bracts 
and bracteoles minute. Flower sweetly scented; buds oblong with truncate apex; pedicels 
2.5—4 mm long; calyx shallowly cup-shaped or salver-shaped, 2.5—3 mm diameter, glabrous 
to subpuberulous outside, margin 4-toothed; petals 4 or 5, linear, 5-8 mm long, valvate, 
glabrous or pubescent inside, white, or pinkish, drying black; staminal tube glabrous or 
puberulous outside, more or less hairy inside, margin subtruncate to 8(—10)-denticulate, 
anthers 8 (or 10), c. 1 mm long, included; disc c. 1 mm tall, more or less pubescent on both 
sides, truncate to obscurely lobed, margin ciliate; ovary glabrous to hirsute, 3-/ocular, each 
locule with 2 ovules, style terete, stylehead subdiscoid, somewhat dimpled. Infructescences 
more or less branched, to 25 cm long. Fruits to 7.5 cm diameter, subglobose or lobed and 
constricted between seeds or beaked, occasionally markedly so (the beak to 15 mm long) 
when |-seeded, greenish white when unripe, red at maturity, drying black. Seeds 1-4 per 
fruit, oblong-globose; testa (= seed coat) red, non-arillate, when cut producing white latex 
and (usually) strong smell of onions. 


Vernacular names. Sabah—langsat-langsat (Malay), lantupak (Malay), polong longom 
(Dusun Kinabatangan). Sarawak—kayu tunying (Punan), segera (Iban). 


Distribution. Andaman Islands and Peninsular Thailand, throughout Malesia to the 
Solomon Islands and Queensland. In Borneo, known in Sabah from Beaufort, Keningau, 
Kinabatangan, Kota Belud, Labuk Sugut, Lahad Datu, Papar, Ranau, Sandakan, Sipitang 
and Tawau districts (e.g., Mabberley 1705, SAN 21470, SAN 29811, SAN 36280 and SAN 
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99296) and in Sarawak from Bintulu, Limbang, Lubok Antu, Lundu and Miri districts (e.g., 
S 33919, S 38056, S 39496, S 40316 and S 43137). Also occurring in Brunei (e.g., SAN 
17493) and Kalimantan (e.g., Burley et al. 831 and Wilkie 93414). 


Ecology. Rain forest, including that on limestone, at altitudes to 1800 m. A similar onion 
scent of the slashed barks/trees is also found in Dysoxylum magnificum, D. mollissimum and 
D. rigidum. That it is not universal in D. alliaceum deserves study. 


Notes. Although rather uniform in Borneo, this is a polymorphic species across its range yet 
it cannot be readily subdivided formally. It is closely related to Dysoxylum excelsum; sterile 
dried material of the two species sometimes being particularly difficult to separate. Large- 
flowered forms of D. alliaceum approach the small-flowered forms of D. excelsum, though 
the latter never have the onion smell, but have larger bracts and bracteoles and, generally, 
smaller infructescences, than does D. alliaceum. 


3. Dysoxylum arborescens (Blume) Miq. 
(Latin, arborescens = tree-like) 


Sect. Dysoxylum 


Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 24; King op. cit. 38; Merrill op. cit. (1921) 320; Ridley op. cit. 
(1922) 391; Masamune op. cit. 375; Backer & Bakhuizen f op. cit. 123; Anderson op. cit. (1980) 252; 
Mabberley op. cit. (1989) 242; Whitmore, Tantra & Sutisna op. cit. 231; Mabberley et al. op. cit. 103; 
Turner op. cit. 341; PROSEA 5, 3 (1998) 200; Beaman & Anderson op. cit. 129. Basionym: 
Goniocheton arborescens Blume op. cit. (1825) 177. Type: Blume s.n. [‘905’], Java, foot of G. ‘Salak 
et Seribu’, 1824 (holotype L [Acc. No. 90329565]; isotype L [Acc. No. 90329566]). Synonyms: 
Trichilia arborescens (Blume) Spreng., Syst. Veg. 4, 2 (1827) 252; Alliaria arborescens (Blume) 
Kuntze op. cit. 109; Dysoxylum rubrum Merr., Philip. Govt. Lab. Bur. Bull. 35 (1906) 32, Anderson 
op. cit. (1980) 252. 


Treelet or tree to 20(—30) m tall, but usually less and often flowering when c. | m or so 
high; bole to 45 cm diameter, fluted or with buttresses to 1 m tall and 45 cm out. Bark 
smooth to weakly cracked, lenticellate, grey-brown to blackish, sometimes mottled; inner 
bark straw to pale brown. Sapwood fawnish. Twigs slender, 3-5 mm diameter apically, 
rough with prominent lenticels, grey-brown. Apical buds with fist-shaped young leaves. 
Leaves spirally arranged, to 45 cm long, imparipinnate, though some leaves paripinnate 
also; petioles to 7 cm long, subterete to weakly angled, glabrous, base swollen, drying 
blackish; leaflets chartaceous to subcoriaceous, glabrous; /ateral leaflets to 4 on each side 
of rachis; blades elliptical, sometimes narrowly so, to obovate, 8.5-18 x 3—7 cm, most 
proximal the smallest, base cuneate, sometimes more or less asymmetrical, apex 
conspicuously acuminate, acumen to 12 mm long; lateral veins 7—-9(—10) on each side of 
midrib, spreading, arcuate; petiolules to 6 mm long, swollen, drying blackish. 
Inflorescences subaxillary, 2—8(-—25) cm long, tawny-puberulous; branches somewhat 
congested, subascending or subsquarrose, to 5(-12) cm long. Flowers sweetly scented; 
bracteoles triangular, to 1.5 mm, tawny pubescent, fugacious (= ephemeral); calyx 
shallowly cup-shaped, 2.5-4 mm diameter distally, articulated with pedicel by slender 
pseudopedicel 3-6 mm long, somewhat appressed fawny-pubescent, margin irregularly 5- 
lobed; corolla weakly clavate in bud, adhering to staminal tube at base, petals (4 or) 5 (or 
6), 7-10 x 1.8—2.2 mm, valvate, waxy, 
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Fig. 19. Dysoxylum alliaceum. A, flowering leafy twig; B, male inflorescence; C, male flower 
bud; D, longitudinal section of male flower bud; E, infructescence; F, fruit. (A from SAN A 
4034, B—-D from SAN A 2578, E from SAN 44502, F from SAN A 4808.) 
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creamy-green to off white, glabrous or sometimes with minute hairs outside, apex boat- 
shaped; staminal tube sparsely appressed pubescent inside, glabrous outside, margin 
subtruncate to weakly crenulate, anthers 10 (or 11), c. 1 mm long, inserted near margin; 
disc shortly tubular, 1—-1.5 mm tall, ascendant pubescent inside, glabrous outside, margin 
crenulate; ovary pubescent, (3 or)4- or 5-locular, each locule with 2 collateral ovules, style 
terete, ascendant-pubescent in proximal 2/3, stylehead subdiscoid, often dimpled, c. 1 mm 
diameter. Infructescences to at least 25 cm long, sometimes appearing terminal, suberect; 
axes c. 5 mm diameter, subterete. Fruits depressed globose, to 3 cm diameter, (rarely 3)5- 
valved, often somewhat irregular and weakly angled between valves, bright pink-red, 
drying black, glabrous; endocarp white within. Seeds 1-6, c. 18 x 15 mm, planoconvex, 
non-arillate; testa bright orange, sarcotestal; hilum c. 8 mm diameter, white. 


Vernacular names. Sabah—salimangang (Ranau), olop-olop (preferred name), tama malid 
(Malay, Tambunan). 


Distribution. Nicobar and Andaman Islands, Taiwan (Lan Yi), throughout Malesia to 
Solomon Islands, Queensland and Vanuatu. In Borneo, recorded in Sabah from 
Kinabatangan, Kota Belud, Kota Marudu, Lahad Datu, Papar, Ranau, Sandakan, Tambunan 
and Tenom districts (e.g., Pennington 7932, SAN 15317, SAN 27269, SAN 89310 and SAN 
109760) and in Sarawak from Bau, Kuching, Limbang, Lundu and Serian districts (e.g., S 
5769, S 28101, S 37402 and S 76648). Also occurring in Kalimantan (e.g., Endert 1716 and 
Kostermans 5756). Not yet recorded from Brunei. 


Ecology. A very common tree of various forest types including that on limestone, at 
altitudes to 1500 m, also persisting in village orchards and edges of forest. 


Notes. Most of the specimens I have examined have bisexual flowers. Specimens from 
Borneo (and New Guinea) often have fasciated proliferating inflorescences, though none 
with mature flowers has been seen. Similar conditions are known in Dysoxylum 
cyrtobotryum (q.v.). 


4. Dysoxylum brachybotrys Merr. 
(Greek, brachy- = short, -botrys = bunch (of grapes); referring to the inflorescence) 


Sect. Cyrtochiton 


Phil. J. Sci. 26 (1925) 461; Mabberley et al. op. cit. 128; Coode et al. (eds.) op. cit. 204; Beaman & 
Anderson, op. cit. 130. Type: BS 37012, the Philippines, Mindanao, Zamboanga, Malangas (holotype 
PNHf?; isotypes A, K, L, P, US). Synonym: Dysoxylum brachystachys Ridl., Bull. Misc. Inform. Kew 
(1930) 364. 


Tree to 20 m tall, flowering when only a few metres tall; bole to 15 cm diameter. Bark 
rugulose; inner bark bright orange. Sapwood straw. Twigs c. 5 mm diameter apically. 
Apical buds stiletto-like, puberulent. Leaves spirally arranged, 20-30 cm long, strictly 
paripinnate, with apical pair of leaflets and spike to 8 mm long or its scar between them; 
petioles 4-7 cm long, swollen at base; leaflets 2-4 on each side of rachis, alternate to 
subopposite, chartaceous to subcoriaceous, glabrous, surface minutely verruculose when 
dry, paler below; blades oblong to narrowly elliptical or ovate, 8-18 <x 3—7 cm, base acute, 
attenuate, apex cuspidate-acuminate acumen to 2 cm long; midrib prominent on both sides; 
lateral veins 7—9 on each side of midrib, some at least opposite, arcuate, subprominent 
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below, obscurely looped at extreme margin, domatia in axils of most; intercostal venation 
obscure; petiolules 5-8 mm long, rather swollen, especially apical ones, drying blackish. 
Inflorescences spicate, to 5 cm long, in axils of leaves or petiole scars; axes 2-3 mm 
diameter, puberulous, bearing congested cymules of subsessile flowers (n.v.); calyx cup- 
shaped, puberulous outside, yellowish, margin 4-lobed; petals 4, c. 6 x 2.5 mm, 
subpuberulous outside, cream; staminal tube glabrous, truncate, anthers 8, c. 1 mm long; 
disc c. 1 mm tall; ovary puberulous, style subpuberulous, stylehead orbicular. Fruits 
solitary, pyriform, c. 3.5 cm long and diameter, deeply 3- or 4-lobed, glabrous, veined, 
bright red when mature, drying black. Seeds 3 or 4, flattened ellipsoid, c. 2 x 1.5 cm, green; 
hilum c. 1 cm long. 


Vernacular names. Sarawak—bunyau (Iban), segera (Iban). 


Distribution. Borneo and the Philippines (Mindanao). In Borneo, known only in Sarawak 
from Bintulu, Kapit, Kuching, Lawas, Limbang, Lundu, Miri and Tatau districts (e.g., 
Mabberley 1597, Pennington 7975, S 35174, S 41800 and S 53827) and in Brunei (e.g., 
Dransfield JD 7164). 


Ecology. Rain forest to mossy forest at altitudes to 1200 m, common on ridges as at G. 
Lundu, Sarawak. 


Notes. Several specimens have marked perforations, usually running along veins of 
expanded leaves, due to (?) insects. The domatia are characteristic, but the species is very 
closely related to Dysoxylum rugulosum. 


5. Dysoxylum carolinae Mabb. 
(Caroline M. Pannell (1955—), English botanist, monographer of Aglaia) 


Sect. Cyrtochiton 


Blumea 38 (1994) 305; Mabberley et al. op. cit. 131; Turner op. cit. 341; Coode et al. (eds.) op. cit. 
204; PROSEA 5, 3 (1998) 200. Type: Symington FD 49827, Peninsular Malaysia, Pahang, Kemasul 
FR (holotype KEP [seen 1994, not found 2003]). Synonym: Dysoxylum sp. I, Mabberley op. cit. 
(1989) 246. 


Tree to 45 m tall; bole to 110 cm diameter, fluted; buttresses to 4 m tall and 3 m out, 15 cm 
wide, concave. Bark smooth with large oblong lenticels to 6 mm long, to flaking, grey to 
dark brown; inner bark white with coarse orange flecks and strong smell of stewing 
vegetables. Sapwood yellow-brown. All young parts fulvous-tomentellous. Twigs 4-8 mm 
diameter apically, angled, greyish, held erect. Apical buds spike-like, plump. Leaves 
opposite or subopposite, 10-25 cm long, paripinnate, with small apical scar; petioles 5—8 
cm long; leaflets 3-5 on each side of rachis, opposite, coriaceous, upper surface shining and 
glabrous, lower surface minutely rugulose; blades oblong, (subapical the largest) to 7(—/2) 
x 3(—4) cm, base rounded to weakly oblique, apex acuminate; midrib sericeous, pale below, 
with domatia, strongly keeled above when fresh; lateral veins c. 20 on each side midrib, 
prominent, looped at margin; intercostal veins not distinct from lateral veins. 
Inflorescences (not yet collected in Borneo) to 10 cm long, weakly branched. Flowers 
faintly citronella-scented; calyx c. 5 mm diameter, c. 1.5 mm tall, margin 4-lobed; petals 4, 
c. 6 mm long, puberulous outside; staminal tube narrowed at apex, puberulous outside, 
becoming yellow, 
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anthers 8, ovate, c. 0.8 mm long, weakly exserted; disc shallowly cup-shaped, c. | mm 
high, yellow, margin truncate; ovary 4-locular, each locule with 1 ovule. Infructescences 
in axils of fallen leaves. Fruits depressed globose, to 6 x 8 cm, splitting into 4 valves, 
orange-red. Seeds | or 2 (or 3), c. 3 x 2.5 cm, black with orange sarcotesta. 


Distribution. Vietnam (1 collection), Sumatra, Peninsular Malaysia, Singapore (extinct) 
and Borneo. In Borneo, recorded in Sabah from Keningau, Lahad Datu and Sandakan 
districts (e.g., SAN 47101 and SAN 40680). Also known in Brunei (e.g., Coode et al. 7113) 
and Kalimantan (e.g., Sidivasa & Arifin 2105). Not yet recorded from Sarawak. 


Ecology. Lowland and hill forests at altitudes to 1100 m. 


6. Dysoxylum cauliflorum Hiern Fig. 20, Plates 5A & B. 


(Latin, cauliflorus = bearing flowers on the trunk) 
Sect. Dysoxylum 


In Hooker f, Fl. Br. Ind. 1 (1875) 549; King op. cit. 45; Merrill op. cit. (1921) 320; Ridley op. cit. 
(1922) 396; Masamune op. cit. 375; Anderson op. cit. (1980) 252; Corer op. cit. 501; Mabberley op. 
cit. (1989) 242; Whitmore, Tantra & Sutisna op. cit. 231; Mabberley et al. op. cit. 86; Turner op. cit. 
341; Coode et al. (eds.) op. cit. 204; PROSEA 5, 3 (1998) 200; Beaman & Anderson op. cit. 130. 
Type: Maingay 1612 [= Kew Distr. 327], Peninsular Malaysia, ‘Malacca’, 1865-6 (holotype K; 
isotype L). Synonyms: Dysoxylum beccarianum C.DC. in A.P. de Candolle, Mon. Phan. 1 (1878) 
495; Merrill op. cit. (1921) 320; Alliaria beccariana (C.DC.) Kuntze op. cit. 109; Alliaria hiernii 
Kuntze op. cit. 109; Epicharis hierniana Harms in Engler & Prantl, Nat. Pflanzenfam. ed. 2, 19b, 1 
(1940) 168, t. 35K, nom. superfl.; Lepisanthes forbesii Baker f., J. Bot. London 62, Suppl. (1924) 25; 
Dysoxylum foxworthyi Elmer, Leafl. Philip. Bot. 9 (1937) 3363. 


Tree, 5—20(—30) m tall; clear bole to 16 m tall, to 50 cm diameter, sometimes fluted or with 
small buttresses to 60 cm tall, 5 cm wide and 30 cm out. Bark grey and smooth with 
lenticels and bosses of defunct inflorescences to mottled brown with rectangular flakes; 
inner bark fawn with sour smell and no conspicuous latex. Sapwood straw-coloured. Twigs 
3—6 mm diameter apically, /enticellate. Apical buds with fist-shaped young leaves, more or 
less fulvous-pubescent. Leaves spirally arranged, to 60 cm long, imparipinnate; petioles 8— 
16 cm long, 4-5 mm diameter, terete to flattened or grooved adaxially when dry, more or 
less rusty puberulous or even tomentose, swollen at base; leaflets sparsely pubescent to 
densely rusty-tomentose, particularly on lower surface of veins and upper surface of midrib, 
papery when dry, rather bullate when fresh; /ateral leaflets 3-6 on each side of rachis, 
opposite or subopposite; blades ovate-elliptical to ovate or obovate (terminal ones), to 17(— 
30) x 7 cm, the apical one the largest, base cuneate or acute, /ateral ones often 
asymmetrically so; venation brochidodromous; lateral veins 9-12 on each side of midrib, 
prominent below; intercostal venation conspicuously reticulate; petiolules 4-9 mm long (to 
15 mm on terminal leaflet), pubescent, somewhat swollen. Inflorescences spicate, to 8 cm 
long, borne on persistent woody tubercles to 7 cm diameter on bole almost to ground level 
and major branches and sometimes axillary as well, usually in fasicicles, tawny-tomentose; 
bracts c. | mm long, triangular, appressed pubescent. Flowers sweetly scented; pedicels 2— 
3 mm long, pubescent; calyx cup-shaped 2-3 mm tall, with 3 or 4 irregular shallow teeth, 
appressed pubescent; petals (3 or) 4, linear-oblong, acute, 7-10 mm long, imbricate at least 
at apices, glabrous or sparsely hairy outside, white to pinkish or creamish; staminal tube 
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Fig. 20. Dysoxylum cauliflorum, A, leafy twig; B, detail of lower leaflet surface showing 
indumentum; C, distal part of young shoot showing developing young leaves; D, inflorescences; 
E, flower bud; F, Jongitudinal section of flower bud; G, infructescences. (A-B from S 5451/5, 
C from § 67556, D from S 248/8, E-F from SAN 16866, G from SAN 87626.) 
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glabrous to puberulent outside, sericeous inside, white margin with (6 or) 8 bifid lobes, 
anthers (6 or) 8 at base of notches between lobes, ovate, c. 1 mm long; disc 3-4 mm long, 
glabrous, margin irregularly lobed; ovary (3 or)4(or 5)-locular, pilose, style terete, pilose in 
proximal half, stylehead subdiscoid, yellow, Fruits solitary or clustered at end of rachis to 8 
cm long, top-shaped, to 4 x 4 cm, 3- or 4(or 5)-locular, sometimes 3—4-angled or weakly- 
winged, glabrous, red; pericarp with milky latex; valves bright orange inside. Seeds 1-4, to 
2 x 8 mm, planoconvex, borne on white placenta; aril basal, bright orange; testa black. 


Vernacular names. Sabah—golurut (Brunei), tapah (Dusun Kinabatangan). Sarawak— 
segera (Iban), uchong chit (Iban). 


Distribution. ?Myanmar, Indo-China (Vietnam, Cambodia), Thailand, Sumatra, Peninsular 
Malaysia, Borneo and the Philippines (Palawan). In Borneo, recorded in Sabah from 
Kinabatangan, Labuk Sugut, Lahad Datu, Ranau, Sandakan, Tawau and Tenom districts 
(e.g., FRI 41277, Mabberley 1692, SAN 73260, SAN 88688 and SAN 93289) and in 
Sarawak from Kapit, Kuching, Lawas, Limbang, Lundu, Miri and Samarahan districts (e.g., 
Mabberley 1576, S 24818, S 30420, S 42930 and S 52441). Also occurring in Brunei (e.g., 
BRUN 120, BRUN 3380 and Kirkup DK 618) and Kalimantan (e.g., Burley et al. 2567). 


Ecology. Lowland, hill and lower montane rain forests at altitudes to 1500 m, including 
ridge forest, freshwater swamp forest and heath forest. A common tree in Borneo, where it 
is often the most conspicuous of all Meliaceae on account of its striking cauliflory. 


7. Dysoxylum crassum Mabb. Fig. 21. 


(Latin, crassus = thick; referring to the floral parts) 
Sect. Dysoxylum 


Blumea 38 (1994) 305; Mabberley et al. op. cit. 98. Type: Murthy S 22671, Borneo, Sarawak, Marudi 
district, Dapoi, Long Nyalau (holotype FHO; isotypes BO, K, KEP, L, SAN, SAR, SING). 


Tree to 30 m tall; bole to 45 cm diameter. Bark fawn to dark purplish brown, fissured to 
flaking; inner bark pinkish. Twigs 5—7 mm diameter apically, striate. Apical buds with 
more or less fist-shaped pubescent young leaves. Lateral buds supra-axillary, pale, 
pubescent, conspicuous. Leaves spirally arranged, 16-30 cm long, strictly paripinnate, 
with terminal spike or its stub; petioles 4-6 cm long, deeply sulcate to winged, rather warty; 
leaflets 3-5 on each side of rachis, coriaceous, glabrous; blades elliptical-oblong, 9-14 x 
3.5-6 cm, base weakly asymmetrical, cuneate, apex acute to subacuminate; midrib sunken 
above, prominent below; lateral veins 6—9 on each side midrib, very obscure; petiolules 5—9 
mm long, sulcate, blackish when dry. Inflorescences 2—4 cm long, branched, few-flowered, 
supra-axillary or borne on lateral dwarf shoots; axes stout, woody, fawn-pubescent; bracts 
triangular, c. 2 mm long, pubescent. Flowers sweetly scented; pedicels c. 3 mm long, 
articulated with pseudopedicels; calyx c. 4.5 x 8 mm, with pseudopedicel c. 1 mm long, 
more or less pubescent outside, margin irregularly 5-lobed; petals 5, lanceolate, c. 15 x 6 
mm, papillose, pale green to creamy-white; staminal tube glabrous, margin minutely c. 20- 
lobed, the lobes truncate, anthers 10, ellipsoid, c. 1 mm long, more or less minutely hairy, 
weakly exserted; disc cushion-like, c. 1 mm tall, fleshy, glabrous; ovary glabrous, 5-locular, 
each locule with 2 collateral ovules, style terete, glabrous, stylehead depressed capitate, 
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Fig. 21. Dysoxylum crassum. A, flowering leafy twig; B, detail of indumentum on lower surface 
of midrib; C, expanding apical bud; D, female flower bud; E, longitudinal section of female 


flower bud; F, fruit. (A from S 32877, B-C from S 22671, D-E from S$ 19970, F from Nooteboom 
2115.) 
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apically dimpled. Fruits globose, at least 3 cm diameter, apically mamillate, weakly stipitate, 
5-locular. Seeds unknown. 


Distribution. Endemic in Borneo; known only in Sarawak from Kapit, Lawas and Marudi 
districts (e.g., Nooteboom & Chai 2115, S 19970 and S 32877) and in Brunei (Kirkup et al. 
961). 


Ecology. Mixed dipterocarp and kerangas forest, at 700-1150 m altitude. 


8. Dysoxylum cyrtobotryum Miq. Fig. 22. 


(Greek, kurtos = curve, botrys = bunch; with a curved bunch of fruits) 


Sect. Cyrtochiton 


Fl. Ind. Bat. Suppl. 1 (1861) 196, 504; Merrill op. cit. (1921) 320; Masamune op. cit. 375; Mabberley 
op. cit. (1989) 243; Whitmore, Tantra & Sutisna op. cit. 231; Mabberley et al. op. cit. 123; Turner op. 
cit. 341; Coode et al. (eds.) op. cit. 205; Argent et al. (eds.) op. cit. 419; PROSEA 5, 3 (1998) 200; 
Beaman & Anderson op. cit. 130. Type: Teijsmann s.n. [HB 578], Borneo, Sumatra, near Panti 
(holotype U [Acc. No. 39403]; isotype L [Acc. No. 903295118]). Synonyms: Dysoxylum 
cyrtobotryum var. borneense Miq., Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 12; Aliaria cyrtobotrya 
(Miq.) Kuntze op. cit. 103; Dysoxylum kinabaluense Merr., Phil. J. Sci. Bot. 13 (1918) 75, op. cit. 
(1921) 320, op. cit. (1929) 120, Masamune, op. cit. 376. 


Tree to 30 m tall, but often much less; bole to 60 cm diameter, sometimes fluted at base or 
with buttresses to 1 m tall, to 30 cm out. Bark pale brownish grey, smooth and lenticellate 
to scaling, brittle; inner bark pale yellowish brown, sometimes mottled. Sapwood pale 
yellow; heartwood red-brown with sour smell. Twigs angled and marked by distinct petiole 
scars, often dull purple-tinged when young, 5—7 mm diameter apically. Apical buds 
stiletto-like. Leaves spirally arranged, to 67 cm long, more or less imparipinnate with a 
scar next to the ‘terminal’ leaflet; petioles 15—22 cm, 3—5 mm diameter, flattened adaxially, 
glabrescent; leaflets subglabrous, sometimes sparsely hairy on venation below, coriaceous, 
subsessile, lateral leaflets 4 or 5 (or 6) on each side of rachis, almost alternate; blades 
oblong-ovate, sometimes narrowly so, 18-23 x 6-12 cm, base more or less asymmetrical, 
acute to subcuneate, apex acute-acuminate; /ateral veins 7-13 on each side of midrib, 
distinct, squarrose at origin, looping but scarcely joining at margin, on drying sometimes 
yellowish; petiolules 0-5 mm long. Inflorescences 8—25 cm long, subspicate to scarcely 
branched, squarrose, axillary to ramiflorous; axes sparsely hairy; subsessile cymules 1—7- 
flowered; bracts c. 1 mm long, subtriangular. Flowers fragrant; bracteoles minute; calyx c. 
4 mm tall, apically cup-shaped, basally a pseudopedicel, subpuberulent outside, olive-green, 
margin 4(or 5)-toothed, valvate; petals 4 (or 5), elliptical-oblong, 5-7 x 2 mm, valvate to 
apically imbricate, puberulent outside, yellowish, sometimes pinkish apically; staminal tube 
glabrous, off-white, weakly hairy outside, margin 8(—10)-toothed, anthers (6 or) 8 (or 10), 
elliptical-ovate, c. 1.5 mm long, yellow, more or less included; disc 1—-1.5 mm tall, not 
exceeding ovary, glabrous, margin irregularly 8—12-toothed; ovary hairy, (2 or)3-locular, 
each locule with 2 collateral ovules, style cylindical, furrowed, hairy, pale green, stylehead 
subcapitate, with basal annulus, white to pale orange. Fruits globose to fig-shaped, c. 4 x 5 
cm, often veiny or wrinkled, orange-red (black on drying); pericarp with white latex. Seeds 
1-6, ellipsoid to suboblong, 25-35 mm long, 15—20 mm across, shiny brown-orange, (7?) 
sarcotestal. 
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Fig. 22. Dysoxylum cyrtobotryum. A, flowering (female) leafy twig; B, female flower bud; C, 
longitudinal section of female flower bud; D, unlobcd fruits; E, 3-lobed fruit, F, dehiscing 
fruit showing arilate seeds. (A-C from McDonald & Ismail 4915, D from $ 48331, E from 
Kostermans 212, F from Jacobs 8355.) 
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Vernacular names. Sabah—binkang (Dusun Lahad Datu), kamoayau burong (Malay, 
Sandakan), /antupak (Malay), tantau (Dusun Ranau). Sarawak—bunya (Iban), kelampu 
(Iban), segera (Iban). 


Distribution. SE Asia to Nicobars, Andamans, Sumatra, Peninsular Malaysia, Java, Lesser 
Sunda Islands (Bali, ?Flores), Borneo and the Philippines. In Borneo, known in Sabah from 
Beaufort, Keningau, Kinabatangan, Kota Belud, Kota Kinabalu, Lahad Datu, Papar, Ranau, 
Sandakan, Tambunan, Tawau, Tenom and Tuaran districts (e.g., Mabberley 1713, SAN 
29307, SAN 33014, SAN 84806 and SAN 116878) and in Sarawak from Bau, Kapit, 
Kuching, Lawas, Limbang, Lubok Antu, Lundu, Marudi and Miri districts (e.g., Mabberley 
1587, S 34043, S 36267, S 42941 and S 49572). Also occurring in Brunei (e.g., BRUN 692) 
and Kalimantan (e.g., Kostermans 9795 and McDonald & Ismail 4915). 


Ecology. In forests including that on limestone and in peatswamps at altitudes to 1800 m. 


Notes. Specimens from Borneo sometimes have fasciated proliferating inflorescences (cf. 
Dysoxylum arborescens). The leaflets often have the facies of subglabrous Aglaia spp. 
especially A. spectabilis (q.v.), so that sterile material can readily be confused, though the 
latter differ in having truly imparipinnate leaves and the former usually have a few simple 
hairs as opposed to stellate hairs or scales. 

I am still not altogether convinced that this species as defined here is homogeneous in 
that upland plants from Borneo with smaller leaves and thicker leaflets resembling those of 
D. rugulosum (e.g., Mabberley 1587 & 1713, S 33824 SAN 32315) seem to be distinct, 
though they are apparently linked by intermediate specimens to the main corpus of material. 
There are also small trees from both Sabah (e.g., SAN 47780, SAN 59456, SAN 62438, SAN 
91089, SAN 92499, SAN 93841 and SAN 114495) and Sarawak (e.g., S 26134, S 27866, S 
39037, S 42072, S 42380 and S 42941) as well as Brunei (e.g., Dransfield JD 7276) with 
strikingly large leaflets (cf Chisocheton patens, Dysoxylum rugulosum, Walsura 
grandifolia) drying a bilious yellow-brown, largely known from fruiting specimens and 
whose status is even less clear: narrow-leafleted forms (e.g., SAN 59456 and Sugau et al. 
312) match the type of D. alternatum Ridl. from Peninsular Malaysia and closely approach 
Dysoxylum sp. 3 of Flora Malesiana. A number of taxa may eventually be distinguishable, 
but the complex needs analysis in the field. 


9. Dysoxylum densiflorum (Blume) Miq. 


(Latin, densiflorus = with closely packed flowers) 
Sect. Dysoxylum 


Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 9; King op. cit. 46; Ridley op. cit. (1922) 396; Backer & 
Bakhuizen f op. cit. 122; Mabberley op. cit. (1989) 243; Whitmore, Tantra & Sutisna op. cit. 231; 
Mabberley et al. op. cit. 81; Turner op. cit. 341; Coode et al. (eds.) op. cit. 205; PROSEA 5, 3 (1998) 
200; Beaman & Anderson op. cit. 131. Basionym: Epicharis densiflora Blume, Bijdr. Fl. Ned. Ind. 
(1825) 167. Type: Blume s.n., Java, G. Salak (holotype L [Acc. No. 903257823]). Synonyms: Guarea 
densiflora (Blume) Spreng. op. cit. 251; Alliaria densiflora (Blume) Kuntze op. cit. 109; Dysoxylum 
cauliflorum var. tomentellum Stapf, Trans. Linn. Soc. Bot. 4 (1894) 138, Merrill op. cit. (1921) 320; 
Dysoxylum elmeri Mert. op. cit. (1929) 121. 
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Tree to 30(-45) m tall; clear bole to 13 m tall and 65 cm diameter; buttresses to 3.5 m tall, 
forming plank-roots to 5 m long at base. Bark grey-green, smooth and lenticellate to 
fissured or flaking, the more or less rectangular flakes leaving brown patches; inner bark 
thin, fibrous and pinkish, red-mottled, creamy-yellow inside. Sapwood straw. Twigs 6-8 
mm diameter apically, grey-brown with prominent petiole scars and sometimes white latex. 
Apical buds with fist-shaped young leaves. Leaves in dense terminal spirals, to 150 cm 
long, imparipinnate; petioles 6—11 cm long, terete to grooved adaxially proximally, swollen 
somewhat at base, more or less finely pubescent; leaflets shiny midgreen above, paler and 
more or less pubescent below, sometimes conspicuously brown-pubescent; Jateral leaflets 
5-8 on each side of rachis, opposite to subopposite; blades of apical leaflets elliptical-ovate 
to elliptical-obovate, symmetrical, the lateral ones elliptical-ovate, the most proximal ones 
ovate and smallest, 14-20 x 5—8 cm, base obtuse to subcordate (to cuneate in apical leaflet), 
markedly asymmetrical especially in most proximal leaflets, apex acuminate; venation 
brochidodromous; lateral veins c. 14 on each side of midrib, arcuate, drying paler above, 
prominent and pubescent below; petiolules 1-4(—6) mm (to 12 mm in apical leaflet) long. 
Inflorescences racemose or narrowly thyrsoid, to 10 cm long, solitary or fasciculate in 
axils or on twigs, sericeous; bracts c. 2 mm long, triangular, pubescent. Flowers sometimes 
in sessile cymules, sweetly scented; pedicels 2-3 mm long, pubescent; calyx campanulate (= 
bell-shaped), c. 2.5 mm tall, appressed pubescent, deeply 4-lobed, lobes acute; petals 4, 
linear-oblong, 8-11 mm long, acute, imbricate, sparsely hairy outside, white; staminal tube 
subglabrous outside, pilose inside, conspicuously 8(or 9)-striate, white, margin 8-lobed, 
lobes subtruncate, emarginate or irregularly toothed, anthers 8 (or 9), oblong-ovate, c. 1 
mm long, alternating with lobes; disc 3-4 mm tall, glabrous or sparsely hairy inside, margin 
irregularly lobed; ovary (3 or)4-locular, appressed pubescent, style appressed pubescent, 
stylehead discoid, yellow. Infructescences to 10 cm or fruits solitary; rachis to 9 mm 
diameter. Fruits pyriform to fusiform (= spindle-shaped), to 4 x 2 cm, (3 or)4-valved, silky, 
grey-green hairy; pericarp soft, with white latex. Seeds 2—4; testa black, partially enveloped 
in a white hilar (?)aril. 


Vernacular names. Sabah—/angkabang (Dusun Bundu Tuhan). Sarawak—segera (Iban). 


Distribution. S Myanmar, China (Yunnan), Thailand, Sumatra, Peninsular Malaysia, 
Borneo, the Philippines (Palawan), Java, Lesser Sunda Islands (Bali, Lombok, Flores) and 
Sulawesi. In Borneo, known in Sabah from Beaufort, Keningau, Lahad Datu, Ranau, 
Sandakan, Semporna and Tawau districts (e.g., Mabberley 1717, SAN 30507, SAN 31414, 
SAN 73180 and SAN 89413) and in Sarawak from Bau, Belaga, Kapit, Kuching, Lubok 
Antu, Lundu, Miri and Serian districts (e.g., Mabberley 1608, Pennington 7986, S 18258, S 
31830 and S 37991). Also occurring in Brunei (e.g., Coode 7791) and Kalimantan (e.g., 
Leighton 163). 


Ecology. Rain forest at altitudes to 1700 m. 
10. Dysoxylum excelsum Blume 
(Latin, excelsus = tall) 


Sect. Dysoxylum 


Bijdr. Fl. Ned. Ind. (1825) 176; Backer & Bakhuizen f op. cit. 124; Mabberley op. cit. (1989) 244; 
Whitmore, Tantra & Sutisna op. cit. 231; Mabberley et al. op. cit. 109; Turner op. cit. 341; Coode et 
al. (eds.) op. cit. 205; PROSEA 5, 3 (1998) 201. Type: Blume s.n., Java, Bogor, Tjiandjur, 1824, 
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(holotype L [Acc. No. 903295149], isotypes ?BO, L [Acc. No. 903295141 & 903295152], 2?NY, ?P). 
Synonyms: Macrocheton excelsum (Blume) M.J.Roem. op. cit. (1846) 104 (‘Macrochiton’); 
Dysoxylum procerum Hiern var. motleyanum C.DC. op. cit. (1878) 487, Merrill op. cit. (1921) 320, 
Masamune op. cit. 376; Dysoxylum motleyanum (C.DC.) Ridl. op. cit. (1930) 364; Dysoxylum 
havilandii Ridl. op. cit. (1930) 365. (For complete synonymy cf. Mabberley et al. op. cit.) 


Tree to 36 m tall; bole to 80 cm diameter; buttressed to 3 m tall, to 2.5 m out, concave. 
Bark smooth to slightly flaking, lenticellate; inner bark reddish brown with resinous smell. 
Sapwood fawnish white; heartwood brownish red. Twigs 5-9 mm diameter apically, 
lenticellate, more or less pubescent when young. Apical buds with fist-shaped young 
leaves. Leaves spirally arranged, 25-90 cm long, subparipinnate with terminal scar; 
petioles 5-10 cm long, more or less puberulent, somewhat flattened adaxially, weakly 
swollen at base; /eaflets subcoriaceous, glabrous to rufescent-pubescent below, especially 
on veins; lateral leaflets 2-4 (or 5) on each side of rachis, opposite to alternate; blades 
ovate-elliptical to ovate-lanceolate, 10—25(-51) x 4-10(-21) cm (the most distal the 
largest), base more or less symmetrical, acute to attenuate, apex obtuse to acuminate; lateral 
veins 9-12 on each side of midrib, arcuate, obscurely anastomosing at margin, impressed 
above, prominent below like the midrib when dry; petiolules 5-15 mm long, sulcate when 
dry. Inflorescences to 100 cm long, but usually less and sometimes (in females) as short as 
10 cm, axillary to supra-axillary; axes more or less densely rufescent-pubescent, most 
proximal branches to 20 cm long with secondary branches to 3 cm long, bearing cymules of 
1-3 flowers; bracts triangular, c. 1.5 mm, pubescent. Flowers sweetly scented; pedicels c. 1 
mm long, articulated with pseudopedicels to 3 mm long; calyx continuous with 
pseudopedicel, shallowly cup-shaped, 1—2 mm tall, 4-5 mm diameter, pubescent outside, 
pinkish, margin rather irregularly 4(or 5)-toothed; petals 4 (or 5), narrowly oblong, 6-15 x 
3-4 mm, valvate, minutely sericeous outside, creamy or pinkish white; staminal tube 
glabrous or weakly puberulent inside or outside, white, margin truncate to weakly 8(—10)- 
crenate, anthers 8 (or 10), c. 1 mm long, included, glabrous; disc up to half as long as 
staminal tube, with descending hairs inside and more or less 8(—10)-toothed margin, 
markedly pilose; ovary densely sericeous, 3- or 4-locular, each locule with 1 or 2 ovules, 
style glabrous in distal half, otherwise sericeous, stylehead discoid to subcapitate. 
Infructescences more or less unbranched. Fruits depressed globose to pyriform, to 4 x 5(— 
7.5) cm, 3- or 4-lobed, glabrous to scurfy, chestnut-brown when ripe. Seeds 1-4, 
subreniform, c. 2.5 x 1.5 cm, pendent on funicles at fruit dehiscence; testa bright red; hilum 
white. 


Vernacular names. Sabah—lantupak (Dusun Labuk), /ombunan (Dusun Sandakan). 
Sarawak—durong (Kelabit), segera (Iban). 


Distribution. Sri Lanka, Nepal and NE India, S China and Indo-China throughout Malesia 
to Solomon Islands. In Borneo, known in Sabah from Beaufort, Lahad Datu, Sandakan, 
Sipitang and Tawau districts (e.g., Mabberley 1657, SAN 34335, SAN 42912, SAN 87714 
and SAN 90408) and in Sarawak from Kapit, Kuching, Lawas, Lubok Antu and Tatau 
districts (e.g., S 16466, S 27944, S 20063, S 36386 and S 37327). Also occurring in Brunei 
(e.g., BRUN 692) and Kalimantan (e.g., Kostermans 6219). 


Ecology. Rain forest including riverine and swamp forest and that on limestone at altitudes 
to 1000 m. 


Notes. Although reasonably uniform in Borneo, Dysoxylum excelsum as presently 
understood, is, across its range, a complex of forms insufficiently differentiated from one 
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another to make possible an arrangement of closely related species or, indeed, of 
infraspecific taxa associated with differences in geography or ecology. In Borneo, there are 
some rather characteristically pubescent forms (described as D. havilandii) but these can be 
matched with materials from Java, Sumatra and Peninsular Malaysia as well as mainland 
Asia. 


11. Dysoxylum flavescens Hiern 
(Latin, flavescens = yellowish; referring to the petals) 


Sect. Cyrtochiton 


In Hooker f., Fl. Br. Ind. 1 (1875) 549; King op. cit. 49; Ridley op. cit. (1922) 396; Mabberley op. cit. 
(1989) 244; Whitmore, Tantra & Sutisna op. cit. 231; Mabberley et al. op. cit. 128; Turner op. cit. 
341; Coode et al. (eds.) op. cit. 205; PROSEA 9, 3 (1998) 201. Type: Maingay 3341 [= Kew Distr. 
321], Peninsular Malaysia, Malacca (holotype K). 


Tree to 33 m tall; bole to 70 cm diameter; buttresses to 1 m tall and 60 cm out. Bark 
superficially cracked, brown with star-shaped pustulate lenticels; inner bark pinkish to 
orangeish. Sapwood straw; heartwood pale reddish brown, hard, aromatic. Twigs c. 7 mm 
diameter apically. Apical buds stiletto-like. Leaves spirally arranged, to 48 cm long, 
paripinnate; petioles 8-13 cm long, flattened adaxially, swollen and often blackish (when 
dry) at base; /eaflets 3-5 on each side of rachis, subcoriaceous, subopposite, glabrous, often 
shiny above; blades narrowly elliptical-ovate, 7.5-13 x 3.44.7 cm, base rounded to 
subcuneate, more or less asymmetrical, apex acuminate; lateral veins 13-19 on each side of 
midrib, indistinct, subsquarrose and spreading, inarched only near margin but not looped; 
intercostal venation scarcely distinguishable from lateral veins; petiolules 3—4(—9) mm 
long, blackened at base when dry. Inflorescences 5—10 cm long, subspicate with fascicles 
of 1 or a few sessile flowers; bracts triangular, c. 0.5 mm. Flowers: calyx c. 2.5 mm 
diameter, puberulent outside, confluent with pseudopedicel c. 1 mm long, margin deeply 4- 
lobed; petals 4, c. 7 mm long, creamy-yellow, subglabrous to puberulent outside; staminal 
tube thick, tough, weakly pilose distally, margin crenate, anthers 8, ovate, included; disc 
shortly cup-shaped, glabrous, fleshy; ovary pubescent, 4-/ocular, each locule with 2 
collateral ovules, style pubescent in proximal half, stylehead discoid. Fruits depressed 
globose, at least 4 cm diameter, weakly stipitate, reddish orange. Seed brown to black with 
small arilloid hilum on one side; testa apparently largely pachychalazal. 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, recorded in Sabah 
from Papar district (e.g., SAN 32207) and in Sarawak from Kuching district (e.g., SAN 
37981 and Fuchs 21009). Also occurring in Brunei (e.g., Kirkup DK 631) and Kalimantan 
(e.g., Kostermans 7950). 

Ecology. Rain forest at altitudes to 1700 m. Very rarely collected. 

12. Dysoxylum grande Hiern 


(Latin, grandis = large) 


Sect. Cyrtochiton 
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In Hooker f, Fl. Br. Ind. 1 (1875) 547; Mabberley, op. cit. (1989) 244; Whitmore, Tantra & Sutisna 
op. cit. 231; Mabberley et al. op. cit. 117; Turner op. cit. 341; Coode et al. (eds.) op. cit. 205; 
PROSEA 5, 3 (1998) 201; Beaman & Anderson op. cit. 131. Type: Bruce in EIC 4883, India, Assam, 
Sylhet (holotype K-W; isotypes BM, P). Synonym: Alliaria grandis (Hiern) Kuntze op. cit. 109. (For 
full synonymy cf: Mabberley et al. op. cit.) 


Tree to 39 m tall; bole to 70 cm diameter, with plank buttresses to 2 m tall and 7.5 m out. 
Bark smooth to dippled, greyish brown, lenticellate; inner bark with cream and pinkish 
purple tangential bands. Sapwood yellow-brown. Twigs 1.3—2 cm diameter apically, with 
wide pith, often fulvous-tomentellous. Apical buds with long stiletto-like young leaves. 
Leaves spirally arranged, to 100 cm long, with apical stub or spike, one of the lateral 
leaflets often appearing terminal; petioles 10-15 cm long, somewhat 3-angled, more or less 
fulvous-pubescent, base swollen; leaflets brittle when dry, upper surface reddish brown in 
young leaves, rugulose with minute black glandular dots, glabrous except midrib and veins 
sometimes yellow-pubescent, Jower surface gland-dotted, subglabrous to densely yellow- 
pubescent; lateral leaflets 6-9 on each side of rachis, alternate or opposite; blades oblong, 
the most proximal ones sometimes lanceolate, 10-19 x 3.5—6 cm, base rounded to shortly 
cuneate, margin subrevolute, apex acuminate to subcaudate; lateral veins 23-25 on each 
side of midrib, subsquarrose, arching but not looping at margin; petiolules 5—9 mm long, 
sulcate, more or less pubescent. Inflorescences narrow (unbranched), to /0 cm long in 
females, to 30 cm long with branches to 5 cm in males; axes angled, more or less finely 
tomentose; bracts and bracteoles c. 0.5 mm, ephemeral. Flowers subsessile in cymules of 3 
or 4, fragrant; calyx shallowly cup-shaped, c. 4.5 mm tall (c. 2 mm in males), c. 7 mm 
diameter (c. 5 mm in males), more or less pubescent outside, margin 4-lobed; petals 4, 
oblong, c. 9 mm long (c. 7 mm in males), densely tomentose outside, creamy-yellow; 
staminal tube minutely pubescent outside, glabrous inside, margin with 8 short, broadly 
triangular lobes, anthers 8, oblong, c. 1.2 mm long, included; disc shortly cylindrical, c. 1.3 
mm tall, often closely enveloping ovary, subglabrous outside, densely long yellow pilose 
inside; ovary densely pilose, (3 or)4(or 5)-locular, each locule with (?)1 ovule, style 4- 
angled, pubescent in proximal half, stylehead cylindrical-capitate, with basal annulus. 
Infructescences sparingly branched, with watery sticky latex. Fruits 1-4 on stout 
peduncles, depressed globose, 5-8 x 7-11 cm, apically dimpled, 3—5-sulcate, orange. Seeds 
1-4 (or 5), c. 2.5 cm long, with thick (?)sarcotesta. 


Distribution. India (Assam) and S China (including Hainan), Thailand, Sumatra, 
Peninsular Malaysia, Borneo and probably in the Philippines. In Borneo, known in Sabah 
from Kinabatangan, Lahad Datu and Ranau districts (e.g., Mabberley 1712, SAN 25400, 
SAN 38522, SAN 56723 and SAN 74136) and in Sarawak from Kapit and Kuching districts 
(e.g., S 19604 and S 44087). Also occurring in Kalimantan (e.g., Church et al. 616). Not yet 
recorded from Brunei. 


Ecology. Rain forest, especially hill forest at altitudes to 1400 m. 
13. Dysoxylum macrocarpum Blume 
(Greek, makro = large, karpos = fruit; large-fruited) 


Sect. Cyrtochiton 
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Bijdr. Fl. Ned. Ind. (1825) 175; Ridley op. cit. (1930) 365; Backer & Bakhuizen f op. cit. 123; 
Anderson op. cit. (1980) 252; Mabberley op. cit. (1989) 244; Whitmore, Tantra & Sutisna op. cit. 232; 
Mabberley et al. op. cit. 116; Turmer op. cit. 341; Beaman & Anderson op. cit. 131. Lectotype 
(designated here): Blume s.n. [‘572’], Java, G. Salak, (L [Acc. No. 903295229]; isolectotype L [Acc. 
No. 903295217)). 


Tree to 33 m tall; bole to 50 cm diameter with plank buttresses to 2 m tall and | m out. 
Bark smooth, grey-green, faintly hooped and finely lenticellate; inner bark cream, flecked 
orange, fibrous within. Sapwood pale yellow. Twigs 7—/3 mm diameter apically, with wide 
pith, conspicuously set with petiole scars and lenticellate, yellowish when dry. Apical buds 
spike-like, to 5 cm long. Leaves spirally arranged, to 100 cm long, more or less 
imparipinnate; petioles to 38 cm long, swollen at base; leaflets subglabrous, drying 
ochreous, dull and thin when fresh; /ateral leaflets 3 or 4 on each side of rachis, alternate; 
blades elliptical-ovate, to 30 x 10 cm, base subcuneate, apex acuminate; Jateral veins 13- 
18 on each side of midrib, ascendant, looping indistinctly at margin, prominent below; 
intercostal venation obscure; petiolules to 6 mm long, slightly swollen. Inflorescences to 
25 cm long, with spreading branches. Flowers foetid; calyx with irregular margin; petals 4, 
finely hairy, creamy-white to orangeish; staminal tube hairy inside, margin more or less 
truncate, anthers 8 (or 9), inserted within staminal tube; disc more or less truncate; ovary 
pubescent, style terete, stylehead discoid. Infructescences: axes to 8 mm diameter, with 1— 
3 fruits. Fruits globose to pyriform, to 10 cm diameter, 8-locular, shallowly ridged, bright 
orange-red; pericarp with white latex; mesocarp fleshy, orange-yellow. Seeds | or 2 with 
dark brown testa and thick pale orange (?) aril. 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Java, Borneo, the Philippines and 
Sulawesi. In Borneo, known in Sabah from Keningau, Papar and Sandakan districts (e.g., 
SAN 28393, SAN 61641, SAN 68028 and SAN 78451) and in Sarawak from Kuching, 
Marudi, Miri and Serian districts (e.g., Burley & Lee 319, S 12635, S 24421, S 29861 and S 
38930). Also occurring in Kalimantan (e.g., Kostermans 21585). Not yet recorded from 
Brunei. 


Ecology. Forests including riparian ones and those on limestone at altitudes to 1800 m. 


14. Dysoxylum magnificum Mabb. 


(Latin, magnificus = magnificent) 
Sect. Dysoxylum 


Blumea 38 (1994) 309; Mabberley et al. op. cit. 113. Type: Sibat S 24337, Borneo, Sarawak, Kuching 
district (holotype FHO; isotypes K, L, SAN, SAR, SING). 


Tree to 15(—25) m tall; all parts onion-scented when bruised; bole to 25 cm diameter, fluted 
with buttresses to 30 cm tall and out. Bark smooth to cracking into small blocks, often 
hooped and with prominent brown lenticels, brownish; inner bark pinkish brown. Sapwood 
pale cream. Twigs smooth to striate, pale brown, 9-12 mm diameter apically, rusty-brown 
velutinous when young. Apical buds densely velutinous, fist-shaped young leaves. Leaves 
in lax terminal spirals, to 100 cm long, not strictly paripinnate; petioles 8-14 cm long, 
flattened to channelled adaxially, more or less densely velutinous, swollen at base; leaflets 5 
or 6 on each side of rachis, opposite to alternate, one often appearing apical through fall of 
spike, leaving scar on other side, the largest the most distal, somewhat coriaceous, upper 
surface glossy and glabrous save sometimes for the pubescent midrib, lower surface brown- 
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velutinous, especially on veins; blades oblong, 17-29 x 6-14 cm, base obtuse, apex shortly 
acuminate to cuspidate; veins somewhat sunken above, prominent below; lateral veins 12— 
14 on each side of midrib, obtuse, inarching only at margin, some secondary ones, 
particularly proximally, almost as conspicuous; intercostal venation subscalariform; 
petiolules 4-8 mm long, somewhat sulcate. Inflorescences to 60 cm long, spicate or with 
few subsquarrose branches to 10 cm long; axes more or less densely brown-velutinous. 
Flowers: bracteoles lanceolate, 4-6 mm, densely pilose; calyx shallowly cup-shaped, c. 2.5 
x 5 mm, more or less velutinous outside, margin subirregularly 5-crenate; petals 5, 
narrowly spathulate, c. 12 x 2.5 mm, valvate, white, densely appressed pubescent outside, 
tips acute, thickened; staminal tube white, glabrous, margin subcrenulate, anthers 10, 
narrowly oblong, c. 1.5 mm long, sublocellate, glabrous, inserted c. 3 mm within staminal 
tube, free filament c. 0.5 mm long; disc cylindrical, c. 2.5 mm tall, densely appressed hairy 
on both surfaces; ovary densely appressed hairy, (?) 3-locular, each locule with (?) 2 
ovules, style terete, appressed pubescent, stylehead capitate c. 0.8 mm diameter. Fruits 
depressed globose, at least 8 cm diameter, deeply sunken between the 2 or 3 fertile locules, 
brown and velvety when young, pale cream when ripe. Seeds subhemispherical, c. 2 cm 
diameter, flattened adaxially, covered with shining thick sarcotesta (?), pink when mature. 


Vernacular name. Sarawak—empawas (Iban). 


Distribution. Sumatra and Borneo (Sarawak only). Known in Sarawak from Kapit, 
Kuching and Lundu districts (e.g., Jacobs 5226, Mabberley 1577, Pennington 8014, S 
37972 and S 76713). 


Ecology. Rain forest at altitudes to 500 m. 


15. Dysoxylum mollissimum Blume 
(Latin, mollissimus = very soft; referring to the pubescence of the leaves) 


Sect. Dysoxylum 


Bijdr. Fl. Ned. Ind. (1825) 175; Backer & Bakhuizen f op. cit. 123; Mabberley op. cit. (1989) 245; 
Whitmore, Tantra & Sutisna op. cit. 232; Mabberley et al. op. cit. 90; Turner op. cit. 341; PROSEA 5, 
3 (1998) 201; Beaman & Anderson op. cit. 131. Lectotype (selected here): Blume s.n. [‘602’], Java, 
G. Salak (L [Acc. No. 903295276]; isolectotypes L [Acc. No. 903295281 & 903295282]). Synonyms: 
Trichilia mollissima (Blume) Spreng. op. cit. 252; Hartighsea mollissima (Blume) A.Juss., Mém. 
Mus. Hist. Nat. Paris 19 (1832) 228; Alliaria mollissima (Blume) Kuntze op. cit. 109; Dysoxylum 
mollissimum Blume var. halmaheirae Miq. & var. sumatranum Miq. op. cit. (1868) 18; Dysoxylum 
molle Miq. op. cit. (1868) 18; Dysoxylum teysmannii C.DC. op. cit. (1878) 510; Alliaria teysmannii 
(C.DC.) Kuntze op. cit. 109. 


Distribution. From India (Sikkim and Assam) and S China, Malesia, to Australia and W 
Pacific. 


Uses. This species was one of the biggest trees of Java, though it has not been collected in 


west Java since before the 1860s. Its wood has been used sporadically for houseposts and 
other construction and it is recorded as an important commercial lumber tree from which 
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boards are made in Hainan. Dysoxylum mollissimum subsp. molle (Miq.) Mabb. is the red 
bean, kedgy-kedgy or pencil cedar of tropical Australia used in cabinet work. 


Notes. Two subspecies, subsp. molle and subsp. mollissimum, are recognised. The first 
differs from the second in its pustular lenticellate fruit (vs. smooth), and does not occur in 
Sabah and Sarawak. 


subsp. mollissimum 


Tree to 34(—60) m tall; clear bole to 25 m tall and 1.5 m diameter, fluted; buttresses to 2(—5) 
m tall, to 1 m out, concave. Bark grey-brown, smooth with elongated brown lenticels, 
becoming pustular and cracking vertically or scaling; inner bark yellow-brown, flecked 
orange. Sapwood pale brown, often with strong smell of garlic, onions, potatoes or turnips; 
heartwood hard, deep red. Twigs with conspicuous petiole scars, brown or reddish, often 
conspicuously lenticellate, to 10 mm diameter apically, glaucous to reddish, subglabrous to 
densely yellow-pubescent. Apical buds with fist-shaped young leaves. Leaves spirally 
arranged, 25-95 cm long, imparipinnate, with the distal leaflets developing more or less 
some time after the more proximal ones; petioles 5—10 cm long, subglabrous to softly 
pubescent, often lenticellate, somewhat flattened adaxially or subterete, base weakly 
swollen to clasping; /eaflets glabrous to sparsely pubescent, especially on veins above, 
subglabrous to densely soft-pubescent below, rarely with domatia, the apical one often and 
the most distal laterals sometimes falling before developing; /ateral leaflets 14(—17) on 
each side of rachis, opposite to subopposite; blades oblong to ovate, 13-16 <x 4—5 cm, the 
most proximal smaller, c. 6.5 x 3.5 cm, base symmetrical to asymmetrical, obtuse to 
subcordate distally, acute to cuneate proximally, apex apiculate to acute; lateral veins 10— 
12 on each side of midrib, prominent below, mostly more or less bifid 2/3 from midrib and 
anastomosing; petiolules 2-7 mm long. Inflorescences to 60 cm long, axillary to supra- 
axillary, pendent, /- or 2-branched, the primary branches to 12 cm long, the more distal 
shorter, the secondary ones to c. 1 cm long bearing multiflowered fascicles; bracts and 
bracteoles 2 or 3, triangular, c. | mm long, more or less densely pubescent. Flowers sweetly 
scented; pedicels 0-1 mm long; calyx salver-shaped to shallowly cup-shaped, c. 1 x 1.5 
mm, more or less densely appressed pubescent, 4-/obed, the lobes irregularly triangular; 
petals 4 (or 5), linear, 8-12 mm long, cream, more or less sparsely pubescent outside, 
somewhat imbricate at apices, adnate to staminal tube in proximal half; staminal tube hairy 
on both sides, especially villous inside, weakly ribbed, the margin subtruncate to 8-lobed, 
the lobes somewhat emarginate, anthers 8, oblong, c. 0.5 mm long, weakly locellate, 
glabrous, included; disc cylindrical, 2-4 mm long, glabrous to pubescent, green, margin 
irregularly 4-toothed; ovary subsericeous, 4-locular, each locule with 1 ovule, style terete, 
sericeous to villous in proximal half, stylehead subdiscoid to short-cylindrical. Fruits 
depressed globose, 1.5—2.5 cm diameter, glabrous, 4-valved, reddish brown, smooth; 
pericarp with white latex. Seeds 1-4, to 16 mm long, planoconvex, with red aril. 


Distribution. India (Assam), China (Yunnan, Hainan), Myanmar, Sumatra, Peninsular 
Malaysia, Java (including Kangean Archipelago), Borneo (Sabah and Sarawak), the 
Phillipines (Luzon, Mindanao) and Lesser Sunda Islands (Bali). In Sabah recorded from 
Kinabatangan, Ranau and Tenompok districts (e.g., Clemens 26662, Clemens 28520, S 
10648, SAN 74109 and SAN 142663) and in Sarawak from Bau district (e.g., S 37541). 


Ecology. In forests at altitudes to 1900 m, including coastal forests behind mangrove. 
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Fig. 23. Dysoxylum pachyrache. A, flowering leafy twig; B, detail of leaflet lower surface 
showing indumentum; C, inflorescences; D, flower bud; E, longitudinal section of flower 
bud; F, fruits; G, cross-section of fruit, H, seed. (A-B from S 14609, C-E from S$ 36905, f° 
from S 37751, G-H from S 40422.) 
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16. Dysoxylum oppositifolium F.Muell. 


(Latin, oppositus = opposite, folium = leaf; with opposite leaves) 
Sect. Cyrtochiton 


Fragm. 5 (1866) 177; Mabberley et al. op. cit. 122; PROSEA 5, 3 (1998) 201. Type: Dallachy s.n., 
Australia, Queensland, Rockingham Bay (holotype MEL; isotypes [?] BRI, E, K, NSW). Synonym: 
Alliaria oppositifolia (F.Muell.) Kuntze op. cit. 109. 


Small tree to 10(—30) m tall; bole to 40 cm diameter; buttresses to 1.5 m tall. Bark flaking, 
yellow-brown; inner bark reddish. Twigs with conspicuous petiole scars, 5—7 mm diameter 
apically, pale brown when dry, more or less brownish-puberulent. Apical buds stiletto-like, 
to 8 cm long. Leaves opposite, 15-45 cm long, paripinnate with apical scar; petioles 6-10 
cm long, drying yellowish, swollen at base, subpuberulent; leaflets 3-6 on each side of 
rachis, subcoriaceous, opposite or the more proximal sometimes alternate, subglabrous to 
pilose on midrib above and on lower surface, particularly the veins; blades oblong to 
elliptical, the subapical the largest, (4—)8—17 < (2—)3.5-5.5 cm, base more or less markedly 
asymmetrical, rounded to acute, apex obtuse to shortly acuminate; lateral veins 12-14 on 
each side of midrib, arcuate, obscurely looped, somewhat impressed above, prominent 
below; petiolules 3—6 mm long, weakly swollen. Inflorescences 5—9 cm long, racemose or 
thyrsoid, axillary or in axils of petiole scars; axes pubescent; branches to 8 mm long, 
bearing 3-flowered cymules. Flowers: pedicels c. 1 mm long, articulated with very short 
pseudopedicels; calyx c. 3 mm diameter, puberulent outside, margin 4-toothed, the teeth c. 
1.5 mm long; petals 4, oblong, c. 7 x 3—3.5 mm, obtuse, subpubescent outside, creamish; 
staminal tube glabrous or very sparsely pubescent apically outside, margin subcrenate, 
anthers 8, ellipsoid, c. 1 mm long, included; disc cup-shaped, c. 2 mm tall and diameter, 
glabrous outside, subpubescent inside, margin somewhat undulate; ovary pubescent, 4- 
locular, style terete, pubescent in proximal half, stylehead discoid. Fruits apparently 
pyriform, c. 3 cm diameter, 4-valved, veined, orange-black turning to black when dry. 
Seeds 2-4, ellipsoid, c. 1 cm long, with red (?) sarcotesta. 





Distribution. Borneo (Sabah only), the Philippines, New Guinea and NE Australia. In 
Sabah rare, known only by two collections from Semporna district (SAN 40823 and SAN 
48801). 


Ecology. Rain forest, at 300-500 m altitude. 


17. Dysoxylum pachyrhache Merr. Fig. 23. 


(Greek, pachy- = thick, rhachis = axis; referring to the stout inflorescence axes) 

Sect. Cyrtochiton 

PEB (1929) 120; Masamune op. cit. 376; Whitmore, Tantra & Sutisna op. cit. 232; Mabberley et al. 
op. cit. 119; Coode et al. (eds.) op. cit. 205. Type: Elmer 21692, Borneo, Sabah, Tawau (holotype 
UC; isotypes A, BM, BO, BP, DS, G, GH, K, L, M, MO, NY, P, SING, U, Z). Synonym: Epicharis 
pachyrhachis (Merr.) Harms op. cit. (1940) 170. 


Tree to 20 m tall; clear bole to 10 m tall and 40 cm diameter, sometimes with short 
buttresses. Bark smooth with large corky lenticels, chocolate-brown, to superficially 
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fissured and finely cracking; inner bark bright orange, granular. Sapwood pale brown; 
heartwood brown. Twigs stout, angled, with conspicuous petiole scars, greyish brown with 
bright brown lenticels, densely tomentose when young, 10-15 mm diameter apically. 
Apical buds stiletto-like. Leaves in terminal spirals, to 100 cm long, with terminal spike or 
its scar; petioles 10-16 cm long, terete to flattened adaxially, more or less densely brown 
tomentose, weakly swollen at base; Jeaflets subcoriaceous, glabrous except on midrib 
above, softly pubescent below; lateral leaflets 2-4 on each side of rachis, subalternate; 
blades elliptical, 12-25 x 7-12 cm, base somewhat asymmetrical, acute to rounded; /ateral 
veins 15—18 on each side of midrib, spreading, inarched but not looped at margin; petiolules 
5-11 mm long, drying dark brown, weakly swollen. Inflorescences to 8 cm long, usually 
much shorter, subspicate, with congested branchlets of subsessile flowers, axillary, supra- 
axillary in axils of leaves or petiole scars; axes 4-6 mm diameter, densely pubescent. 
Flowers weakly scented; calyx shallowly cup-shaped, 3-4 mm tall, 5-6 mm diameter, 
densely pubescent outside, pale brown, margin irregularly 4-lobed; petals 4, 8-9 x 3 mm, 
densely pubescent outside, creamish; staminal tube glabrous, margin subcrenate, anthers 8, 
narrowly oblong, c. 1.5 mm long, inserted within the staminal tube; disc 2—3 mm tall, 
glabrous, margin obscurely crenulate; ovary 4-locular, densely appressed pubescent, style 
appressed pubescent at base, stylehead subcapitate, c. 1 mm diameter, with a basal annulus 
and impressions of stamens. Fruits solitary or in groups of 2 or 3, subpyriform, 5—8 x 5-8 
cm, glabrous when ripe, orange-red; stipe 1—1.5 cm long; pericarp pale along sutures, to 1.5 
cm thick, ochreous inside. Seeds orange-segment-shaped c. 2.5 cm long, with creamy 
laticiferous (?) sarcotesta. 


Distribution. Endemic in Borneo. Known in Sabah from Keningau, Penampang, Sandakan 
and Tawau districts (e.g., Mabberley 1659, SAN 35393, SAN 65475, SAN 73771 and SAN 
142589) and in Sarawak from Kapit, Kuching, Limbang, Marudi and Miri districts (e.g., 
Mabberley 1601, S 37751, S 39177, S 47860 and S 48174). Also occurring in Brunei (e.g., 
Wong WKM 260) and Kalimantan (e.g., Ambriansyah & Arifin W 723). 


Ecology. Rain forest at altitudes to 1600 m. 


18. Dysoxylum papillosum King 


(Latin, papillosus = with small pimples; referring to the surfaces of dry leaflets) 
Sect. Dysoxylum 


J. As. Soc. Beng. 64, 1 (1895) 50; Ridley op. cit. (1922) 397; Mabberley op. cit. (1989) 245; 
Mabberley et al. op. cit. (1995) 116; Turner op. cit. 341. Type: King’s collector 10755, Peninsular 
Malaysia, Perak (holotype CALC, n.v.; isotypes BM, G, K). 


Small tree to 6 m tall, flowering when a metre or so tall. Bark grey-green; inner bark 
orange. Twigs 6-8 mm diameter apically, tawny-tomentose. Apical buds with fist-shaped 
young leaves, densely tawny-tomentose. Leaves spirally arranged, to 45 cm long, with 
apical spike to 15 mm long or its scar; petioles 10-14 cm long, somewhat angled, swollen 
weakly at base, densely yellow-pilose; leaflets coriaceous, minutely rugulose when dry, 
glabrous above, yellow-brown pilose below especially on midrib and veins, apical ones 
largest; lateral leaflets 2 or 3 on each side of rachis, opposite or subopposite; blades 
elliptical to obovate, 15-30 <x 6-12 cm, base gradually acute, more or less symmetrical, 
apex acuminate; midrib stout; lateral veins 10-15 on each side of midrib, obtuse arcuate, 
inarched only near 
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margin and scarcely anastomosing, depressed above and prominent below when dry; 
petiolules 3-5 mm long, stout, densely tawny-tomentose. Inflorescences spicate, 1.5—7.5 
cm long, supra-axillary on leafy or leafless twigs; rachis c. 4 mm diameter, sericeous, 
woody. Flowers [only known in bud; description largely from King, op. cit.] sweetly 
scented; calyx 4-toothed, broadly ovate, densely appressed pubescent outside, apices 
subacute; petals 4, waxy; staminal tube glabrous, margin 8-emarginate, anthers 8, oblong, 
exserted; disc very small; style pilose basally, stylehead discoid, dimpled. Fruits pear- 
shaped, at least 3 x 2 cm, apiculate, densely tomentose, orange-red, 3- or 4-valved. Seeds 
2-4; testa brown. 


Distribution. Peninsular Thailand, Peninsular Malaysia and Borneo. In Borneo rare, known 
only by a single collection (S 4001/5) from Long Jakah, Belaga district, Sarawak. 


Ecology. Rain forest, at altitude c. 550 m. 


Notes. This is a very poorly known plant having the habit and facies of Dysoxylum 
rugulosum King and its allies, with which it shares a spicate inflorescence and 4-merous 
flowers but lacks the stiletto-like apical buds typical of that group. 


19. Dysoxylum parasiticum (Osbeck) Kosterm. 
(Latin, parasiticus = parasitic; referring to the mistaken notion that the cauline inflorescence 
was a parasite on a tree of another species) 


Sect. Dysoxylum 


Reinwardtia 7, 3 (1966) 247; Backer & Bakhuizen f, FJ 3 (1968) 654; Whitmore, Tantra & Sutisna 
op. cit. 232; Mabberley et al. op. cit. 76; PROSEA 5, 3 (1998) 202. Basionym: Melia parasitica 
Osbeck, Dagb. Ostind. Resa (1757) 278. Type: Osbeck s.n., Java [P. Peutjang, 20 Jan 1752] (holotype 
S [photo FHO, K], n.v., [fragm. BO, .v.]; isotype LINN). Synonyms: Piptosaccos hypophyllantha 
Turcz. op. cit. 415; Dysoxylum ramiflorum Mia. op. cit. (1868) 10, nom. illeg. 


Tree, 20—27(—36) m tall, somewhat pachycaul, sometimes flowering as an unbranched or 
sparsely branched treelet; bole to 45(—60) cm diameter; buttresses to 1.5 m tall and out, 
concave, when present then bole fluted. Bark smooth, yellowish, with scattered pustular 
lenticels to flaking, grey-brown with inflorescence bosses to 8 x 8 cm; inner bark pale 
brown with orange streaks. Sapwood white; heartwood red. Twigs suberect, brownish to 
pinkish grey with brown lenticels and conspicuous scutellar (= platter-shaped) petiole scars, 
5-12 mm diameter apically, pithy, more or less fulvous-pubescent to tomentose. Apical 
buds with fist-shaped young leaves, more or less fulvous-tomentose. Leaves spirally 
arranged, bunched at twig apices, 100-150 cm long when mature, imparipinnate, the apical 
portion developing throughout a season and the terminal leaflet sometimes undeveloped or 
lost; petioles 8-12 cm long, 3—7 mm diameter, terete, swollen and flattened to grooved 
adaxially at base, more or less pubescent, lenticellate; leaflets dull dark green above, paler 
below, chartaceous when dry, subglabrous to densely fulvous-tomentose below and on 
veins above; lateral leaflets 17(—19) on each side of rachis, opposite to subopposite, the 
largest the more apical; blades narrowly elliptical to oblong, to 19(—28) x 6(—8) cm, the 
most proximal smallest, subelliptical to suborbicular, base obtuse to rounded, more or less 
asymmetrical, apex subacuminate; venation brochidiodromous; lateral veins 15—20 on each 
side of midrib, 
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arcuate; intercostal venation conspicuously reticulate, prominent below; petiolules 3—8(—18 
on terminal leaflet) mm long, more or less densely tomentose. Inflorescences racemose, to 
30 cm long, pendent, borne in fascicles on bosses on the bole, major branches and twigs, 
and/or in axils, where usually solitary, sometimes few-flowered or even flowers solitary; 
rachis subglabrous to densely pilose or tomentose; bracts triangular, c. 1 mm long, rarely 
lanceolate, foliaceous, to 8 mm long. Flowers sweetly scented; pedicels 6-13 mm long, 
subglabrous to densely appressed pubescent; calyx cylindrical, 7-/5 mm tall, cream, 
subglabrous or with ciliate margin to densely appressed pubescent, margin irregularly (2 
or)3—5-lobed, lobes 4-6 mm long, triangular, reflexed at anthesis; petals 4 (or 5), linear- 
lanceolate, 15—20(—-28) mm long, imbricate at apices, where thicker, white or creamish, 
more or less appressed pubescent outside especially apically; staminal tube glabrous or 
rarely sparsely hirtellous inside or outside, margin with 8 (rarely 10 or 12) lobes, truncate, 
emarginate or shallowly bifid, reflexed at anthesis, anthers 8 (rarely 10 or 12), oblong, c. 
1.2 mm long, brown; disc cylindrical, 4-5 mm tall, glabrous, margin truncate to crenulate; 
ovary densely appressed pilose, 4(0r 5)-locular, each locule with 1 or 2 superposed ovules, 
style densely appressed pilose in proximal half, stylehead subcapitate to discoid. 
Infructescences to 30 cm long or fruits solitary. Fruits obovoid-globose to depressed 
globose, to 4 cm diameter, conspicuously 4- or 5-ribbed, red-brown, dehiscing starwise; 
carpels white inside. Seeds 2—5, c. 2 cm long, brownish black with basal orange-red aril. 


Vernacular name. Sabah—jarum-jarum (Bajau). 


Distribution. Taiwan (Lan Yi), Sumatra, Java, Borneo, the Philippines, Sulawesi, Nusa 
Tenggara, Maluku, New Guinea, Bismarck Archipelago, Solomon Islands and NE 
Australia. In Borneo, known only in Sabah from Kinabatangan, Lahad Datu, Ranau and 
Semporna districts (e.g., SAN 26339, SAN 77181, SAN 87951, SAN 117116, SAN 134808 
and SAN 143610) and in Kalimantan (e.g., de Vogel 9/1). 


Ecology. Rain forest, including that on limestone, at altitudes to 2100 m. Flowers pollinated 
by butterflies. 


20. Dysoxylum rigidum (Ridl.) Mabb. 
(Latin, rigidus = rigid; probably referring to the leaflets) 


Sect. Dysoxylum 


Mal. For. 45 (1982) 450, op cit. (1989) 245; Whitmore, Tantra & Sutisna op. cit. 232; Mabberley et 
al. op. cit. 105; Turner op. cit. 341; PROSEA 5, 3 (1998) 202. Basionym: Chisocheton rigidus Ridl., 
Bull. Misc. Inform. Kew (1929) 122. Lectotype (Mabberley, 1982): Hamid KEP 10880, Peninsular 
Malaysia, Pahang, Temerloh, Kemasul FR (K; isolectotypes E, SING). 


Tree to 30 m tall; bole to 60 cm diameter; buttresses to 2.5 m tall and 50 cm out. Bark 
smooth and lenticellate to cracking, reddish grey; inner bark pale yellow to red- or brown- 
mottled, slash onion-scented. Sapwood creamy-yellow. Twigs c. 5 mm diameter apically, 
with distinct petiole scars. Apical buds with tomentose fist-shaped young leaves. Leaves 
spirally arranged, 25-55 cm long, with apical scar, one of the lateral leaflets often 
appearing terminal; petioles 10-13 cm long, c. 3.5 mm diameter, conspicuously swollen at 
base, drying rather blackish like the rachis and petiolules; /eaflets coriaceous, glabrous; 
lateral leaflets 4 or 5 on each side of rachis; blades broadly elliptical-ovate or weakly 
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obovate, 15—20(—28) x 5—8(—-17) cm, base cuneate to obtuse, somewhat asymmetrical, apex 
acuminate; venation brochiododromous; lateral veins (7—)9-11 on each side of midrib, 
prominent below, sunken above; intercostal venation conspicuously scalariform; petiolules 
0.5—1.2 cm long, swollen. Inflorescences to 23 cm long, axillary (sometimes in axils of 
undeveloped leaves); axes finely appressed fawn-pubescent; branches to 16 cm long; bracts 
lanceolate, 2-6 mm long, fawn-pubescent. Flowers: calyx c. 6 mm diameter, with 3 or 4 
ovate lobes c. 4mm long, acute, pubescent; petals 5, oblong, 5—8 mm long, obtuse, attached 
to staminal tube at base, finely pubescent outside; staminal tube pubescent inside, margin 
subentire, anthers 10, narrowly oblong, c. 1 mm long, glabrous; disc cup-shaped, c. 1 mm 
tall, fleshy, densely pilose; ovary (?) 5-locular. Fruits depressed globose, at least 2.8 cm 
diameter, sparsely pubescent near sutures, pink to purplish brown. Seeds with bright red 
testa. 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, known only in Sabah 
from Kinabatangan, Lahad Datu and Ranau districts (e.g., SAN 16891, SAN 99296, SAN 
141895 and SAN 141896) and in Kalimantan (e.g., bb. 20730). 


Ecology. Lowland rain forest at altitudes to 260 m. Very rarely collected. 


Notes. The strong onion scent of the slash is also found in some Dysoxylum alliaceum trees, 
as well as D. magnificum and D. mollissimum. The venation is reminiscent of that of Aglaia 
oligophylla, Chisocheton lansiifolius and Lansium domesticum. 


21. Dysoxylum rugulosum King 
(Latin, rugulosus = slightly wrinkled; referring to the surface of the dry leaflets) 


Sect. Cyrtochiton 


J. As. Soc. Beng. 64, 1 (1895) 49; Ridley op. cit. (1922) 397; Mabberley op. cit. (1989) 245; 
Whitmore, Tantra & Sutisna op. cit. 232; Mabberley et al. op. cit. 127; Turner op. cit. 341; Coode et 
al. (eds.) op. cit. 205; Beaman & Anderson op. cit. 132. Lectotype (selected here): King’s collector 
3158, Peninsular Malaysia, Perak, Larut (SING; isolectotypes BM, K, UC, Z). Synonyms: Dysoxylum 
undulatum Hend., Gard. Bull. Str. Settl. 7 (1933) 90, Anderson op. cit. (1980) 252; Dysoxylum fulvum 
Airy Shaw, Bull. Misc. Inform. Kew (1940) 255. 


Small tree to 20 m tall; bole to 20 cm diameter, flowering when a sapling. Bark smooth, 
brown, to finely fissured and scaling; inner bark yellow-brown, mottled. Sapwood cream. 
Twigs striate, with conspicuous petiole scars, 4-6 mm diameter apically, fulvous- 
tomentellous when young. Apical buds stiletto-shaped. Leaves spirally arranged, 20-40 
cm long, strictly paripinnate, with a terminal pair of leaflets with a scar between them or 
one leaflet and a spike or its scar; petioles 6—15 cm long, more or less finely puberulous, 
flattened adaxially, conspicuously swollen at base; /eaflets chartaceous to subcoriaceous, 
glabrous or subglabrous below, rugulose, minutely black gland-dotted, (1 or) 2-4 (or 5) on 
each side of rachis, alternate to subopposite; blades oblong-lanceolate, 10-27 x 2.5—8 cm, 
the most distal the largest, base acute, attenuate, apex abruptly acuminate; /ateral veins 8- 
14 on each side of midrib, sometimes with domatia in axils, arcuate, prominent below; 
intercostal venation obscure; petiolules 4-10 mm long, swollen, blackish when dry. 
Inflorescences thyrsoid or spicate, 1-8 cm long, supra-axillary; rachis 2-3 mm diameter, 
puberulous, bearing congested cymules of 3 or 4 flowers; bracts triangular, c. 1 mm. 

Flowers sweetly scented; calyx very shallowly cup-shaped, c. 2 x 5 mm, puberulous 
outside, shortly 4-toothed; petals 4, elliptical, c. 8 x 3 mm, puberulous outside, yellowish, 
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valvate; staminal tube more or less 4-angled, glabrous or sparsely puberulous on angles 
outside, margin crenate to (7 or)8(or 9)-toothed, the teeth emarginate, anthers (7 or) 8 (or 
9), elliptical, c. 1 mm long, included; disc c. 2 mm tall and diameter, fleshy, glabrous or 
somewhat pubescent inside, margin irregularly toothed; ovary pubescent, 4-/ocular, style 
puberulent in proximal half, stylehead discoid with basal annulus. Fruits solitary or paired, 
3-5 x 22.5 cm, deeply 3- or 4-lobed, glabrous and orange when mature, blackish when 
dry, veined. Seeds black. 


Vernacular names. Sabah—Jisi-lisi (Dusun Kalabakan). Sarawak—segera (Iban). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, recorded in Sabah 
from Beaufort, Keningau, Labuk Sugut, Lahad Datu, Penampang, Ranau, Tambunan and 
Tenom districts (e.g., SAN 27459, SAN 31883, SAN 94947, SAN 110566 and SAN 124767) 
and in Sarawak from Kapit, Kuching, Lawas, Limbang, Lundu, Miri, Sri Aman and Tatau 
districts (e.g., S 21872, S 36892, S 41290, S 52580 and S 69745). Also occurring in Brunei 
(e.g., Coode et al. 7270) and E Kalimantan. 


Ecology. Lowland, hill and montane rainforests at altitudes to 2050 m. Plants are not 
infrequently attacked resulting in leaf damage like that recorded for Dysoxylum 
brachybotrys while the ovaries are sometimes abnormally large through their being 
occupied by larvae. 


Notes. Dysoxylum brachybotrys may merely be a rather distinct form of this species. There 
are other forms with particularly large leaflets and fruits with very short stipes (e.g., S 
21872 and S 41290). There is extremely little flowering material of this species, which, like 
the closely allied D. cyrtobotryum complex (to which sheets from the Bornean uplands cited 
by Mabberley et al. op. cit. 127 [Note] are here referred), needs analysis in the field: a 
number of distinct taxa may be involved. 


Incompletely known species 


Dysoxylum sp. 3. 

Mabberley et al., FM 1, 12 (1995) 133. 

A treelet to 3 m tall, of weeping habit with grey twigs. Leaves with 2 or 3 narrow, glabrous 
leaflets on each side of rachis. Fruits solitary, orange, containing 4 black seeds with orange 
arils. Flowers unknown. 

Distribution. Borneo and the Philippines. In Borneo, known only in Sabah from 
Kinabatangan, Lahad Datu, Sandakan and Tawau districts (e.g., Mabberley 1694, SAN 
24476, SAN 51910, SAN 117633 and Sugau 312) and in Brunei (e.g., Dransfield JD 7239). 


Notes. This taxon approaches some of the small trees discussed under D. cyrtobotryum. 
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7. HEYNEA Roxb. 


(Benjamin Heyne (1770-1819), German Moravian Missionary, superintendent of Bangalore 
Gardens, India) 


Bot. Mag. 41 (1815) ¢. 1738; Hiern in Hooker f, Fl. Brit. Ind. 1 (1875) 565; King, J. As. Soc. Beng. 
64, 1 (1895) 86; Ridley, FMP 1 (1922) 413; Merrill, Enum. Philip. Pl. 2 (1923) 380; Mabberley e¢ al., 
FM 1, 12 (1995) 41; Coode et al. (eds.), CLBD (1996) 206; Mabberley, PB 2nd. ed. (1997) 340; 
Beaman & Anderson, PMK 5 (2004) 132. Synonyms: Walsura Roxb. sect. Heynea (Roxb.) Harms in 
Engler & Prantl, Nat. Pflanzenfam.1, 3 (4) (1896) 30, nom. illeg.; Trichilia sensu auctt. non L.: 
Bentv., Acta Bot. Neerl. 11 (1962) 11, p.p., Pennington & Styles, Blumea 22 (1975) 467, p.p., 
Mabberley in Mabberley & Pannell, TFM 4 (1989) 251, p.p. 


Trees. Indumentum of simple hairs. Bud scales absent. Leaves spirally arranged, 
imparipinnate, without pseudogemmula; rachis compressed, not swollen at points of 
attachment of leaflets; lower surface of leaflets papillate, glandular. Inflorescences 
corymbose-cymes with long peduncles. Flowers unisexual (plants dioecious) or bisexual; 
calyx 4- or 5-lobed, the lobes imbricate; petals 4 or 5, aestivation more or less imbricate; 
androecium with cylindrical staminal tube to 1/3 its length with 8 or 10 filaments with bifid 
apices; disc annular; ovary 2- or 3-locular, each locule with 2 ovules, stylehead 2- or 3- 
lobed. Fruits capsular; pericarp with sclereids. Seeds | or 2, pre-raphe-funicular-arillate. 


Distribution. Two species, H. trijuga and H. velutina How & Chen in E and SE Asia. Of 
these, only H. trijuga is found in Sabah and Sarawak. 


Notes. Apparently very close to Walsura with which is has been combined in the past. The 
generic and specific descriptions used by Sims in Bot. Mag. (op. cit.) were taken directly 
from the manuscript of Roxburgh’s Plants of the Coast of Coromandel, which is cited there, 
and are therefore attributable to Roxburgh. 


Heynea trijuga Roxb. Fig. 24. 


(Latin, tri = three, jugum = yoke; referring to leaves with three pairs of leaflets) 


Bot. Mag. 41 (1815) 4 1738, Pl. Corom. 3 (1820) 56, t. 260; Hiern op. cit. 565; King op. cit. 86; 
Ridley op. cit. (1922) 413; Mabberley et al. op. cit. 41; Turner, Gard. Bull. Sing. 47 (1995) 342; 
Coode et al. (eds.) op. cit. 206; Beaman & Anderson op. cit. 132. Lectotype (selected here): 
Cultivated (from seeds coll. Buchanan-Hamilton, Nepal 1802), India, HEIC Garden, Calcutta, c. 
1808/9, Icones Roxburghianae 1843 (K). Synonyms: Heynea sumatrana Miq., Fl. Ind. Bat. Suppl. 
(1861) 197, 505, Merrill op. cit. (1921) 323, op. cit. (1923) 380, Masamune op. cit. 376; Walsura 
trijuga (Roxb.) Kurz, J. As. Soc. Beng. 44, 2 (1875) 148; Walsura sumatrana (Miq.) Koord., Exkurs. 
Fl. Java 2 (1912) 447, Merrill, EB (1921) 323, Masamune, EPB (1942) 376. (For further synonymy cf 
Mabberley et al. op. cit.) 


Small tree to 15 m tall; bole to 20 cm diameter but usually much smaller. Bark dark brown, 
lenticellate to grey and weakly cracking into irregular rectangles; inner bark whitish. Twigs 
(young) very dark brown to blackish, lenticellate, 4-7 mm diameter apically. All foliage 
and inflorescences in current flush. Leaves to 50 cm long; petioles 5-15 cm long, terete; 
leaflets articulated at petiolule apices, upper surface glabrous, shining, lower surface 
glabrous to hairy, glaucous; lateral leaflets 5 (or 6) on each side of rachis, opposite; blades 
ovate-oblong, 4.5—-20 x 2—7.5 cm, base asymmetrical, rounded to acute, apex acuminate; 
lateral veins 5-8 on each side of midrib, looping together but not reaching margin. Inflorescences 
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foamy subcorymbose cymes, to 50 cm across, axillary; peduncles over half as long, with 3— 
7 pairs of decussate branches, each with 1-3(or 4) orders of branchlets; bracts small, 
caducous. Flowers scented; pedicels 1.5—-2 mm long, each with 2 small persistent 
bracteoles; calyx c. 1 mm tall, pale pink, lobes broadly triangular, apices rounded to 
acuminate, often hairy outside, margin sometimes ciliate; petals oblong, 0.7—1 mm wide, 
acute, often hairy outside, white to pink or cream, margin sometimes ciliate; stamens 8 or 
10(—14), alternately long and short, strigose inside, sometimes puberulous outside, pink, 
anthers ovate, c. 1 mm long, apiculate, subglabrous, bright yellow, inserted between 2 linear 
acute glabrous teeth; disc fleshy; ovary glabrous. Fruits globose, 1-2 cm diameter, pink. 
Seed 1, ovoid, almost covered in a white aril, dangling from long funicle; testa dark brown. 


Vernacular names. Sabah—/angitan (Kedayan), linkas (Dusun Kinabatangan), merbau 
lalat (Malay), takalis (Ranau). Sarawak—buah pasat (Iban), segera (Iban). 


Distribution. S India to S China, Sumatra, Peninsular Malaysia, Borneo and the 
Philippines. In Borneo, known in Sabah from Keningau, Kinabatangan, Kota Belud, Kota 
Marudu, Kuala Penyu, Kudat, Lahad Datu, Papar, Penampang, Pitas, Ranau, Sandakan, 
Semporna, Tambunan, Tawau, Tenom and Tuaran districts (e.g., Pennington 7927, SAN 
32172, SAN 76481, SAN 84024 and SAN 127288) and in Sarawak from Belaga, Bintulu, 
Kapit, Lawas and Miri districts (e.g., S 21892, S 38399, S 40946, S 52306 and Zainudin AZ 
5596). Also occurring in Brunei (e.g., BRUN 5734) and Kalimantan (e.g., Kostermans 
9885). 


Ecology. Rain forest, especially at the edge and in regenerating clearings, and along 
roadsides, at altitudes to 1250 m. 


Uses. Long cultivated in Java (and Europe, under glass-house), this is a handsome tree 
suitable for town gardens. The leaves and bark are bitter and of medicinal value. 


8. LANSIUM Corréa 


(from the Malay name, /angsat) 


Ann. Mus. Hist. Nat. Paris 10 (1807) 157; Hiern in Hooker f, Fl. Brit. Ind. 1 (1875) 558, p.p.; King, J. 
As. Soc. Beng. 64, 1 (1895) 80, p.p.; Ridley, FMP 1 (1922) 410, p.p.; Backer & Bakhuizen f’, FJ 2 
(1965) 125; Pennington & Styles, Blumea 22 (1975) 483; Mabberley, Blumea 31 (1985) 140, in 
Mabberley & Pannell, TFM 4 (1989) 246, PB 2nd. ed. (1997) 390; Commer, WSTM 3rd. ed., 2 (1988) 
501, p.p.; Mabberley et al., FM 1, 12 (1995) 314; Argent et al. (eds.), MNDT-CK 2 (1997) 419. 
Synonym: Aglaia Lour. sect. Lansium (Corréa) Kosterm., Reinwardtia 7, 3 (1966) 221, nom. illeg. 
(nom. superfl. pro sect. Neolansium Harms), p.p. 


Trees. Indumentum of simple hairs. Bud scales absent. Leaves spirally arranged, 
paripinnate, without pseudogemmula; leaflets subopposite to alternate, the most distal on 
one side appearing terminal; petiolules pulvinate at base. Inflorescences spikes, racemes or 
more rarely basally branched panicles with spicate or racemose branches, borne on twigs, 
branches or bole. Flowers unisexual (tree dioecious) or bisexual; female and bisexual 
flowers larger than male ones; calyx deeply 5-lobed, the lobes imbricate; petals 5, free from 
each other but united with staminal tube in proximal third to half, aestivation imbricate; 
staminal tube globose to cyathiform (= cup-shaped), margin more or less undulate, anthers 
(8—)10 in one whorl inside the throat of the staminal tube, their tips not or slightly exserted, 
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Fig. 24, Heynea trijuga. A, flowering leafy twig; B, distal part of inflorescence; C, longitudinal 
section of flower; D, infructescence. (A-C from Forman 2700, D from § 38399.) 
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without appendages; disc absent; ovary 3—5-locular, each locule with one ovule, style long 
and broad-columnar, its flanks ribbed with the impressions of the surrounding anthers, 
stigma unlobed. Fruit a I-5-seeded berry. Seeds usually arillate; aril completely 
enveloping seed; embryo with thick planoconvex, superposed free cotyledons; radicle 
included. Germination cryptocotylar; eophylls simple, opposite. 


Distribution. Three species, the genus possibly being the only one restricted to Malesia, but 
planting of Lansium domesticum, which may be native in southern Thailand in any case, 
elsewhere has obscured this. In Borneo, only L. domesticum is found; the other two, L. 
membranaceum (Kosterm.) Mabb. and L. breviracemosum Kosterm. occur only in Sumatra 
and the Lesser Sunda Islands (Sumbawa and Flores), respectively. 


Ecology. Rain forest, including kerangas, at altitudes to 1360 m. 


Notes. The venation of the leaflets closely resembles that of many Sapindaceae, notably 
Lepisanthes spp. and is also seen in Agiaia spp., particularly A. oligophylla, Chisocheton 
lansiifolius and Dysoxylum rigidum. 


Lansium domesticum Corréa Fig. 25, Plate 6C. 
(Latin, domesticus = cultivated) 


Ann. Mus. Hist. Nat. Paris 10 (1807) 157; Hiern op. cit. 558; King op. cit. 81; Merrill, EB (1921) 320, 
Enum. Philip. Pl. 2 (1923) 368, PEB (1929) 123; Ridley op. cit. (1922) 411; Masamune, EPB (1942) 
376; Backer & Bakhuizen f op. cit. (1965) 125; Mabberley, Blumea 31 (1985) 141, op. cit. (1989) 
246; Corner op. cit. (1988) 501; Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 233; Mabberley ez al. 
op. cit. 315; PROSEA 2 (1991) 186; Turner, Gard. Bull. Sing. 47 (1995) 342; Coode et al. (eds.) op. 
cit. 206; Argent et al. (eds.) op. cit. 420; Beaman & Anderson op. cit. 132. Neotype (Kostermans, 
1966): Kostermans s.n., cult. Java (BO). Synonyms: Lansium domesticum Corréa var. aqueum Jack, 
Trans. Linn. Soc., London 14, 1 (1823) 116; Lansium aqueum (Jack) M.J.Roem., Fam. Nat. Syn. 
Monogr. | (1846) 99; Aglaia aquea (Jack) Kosterm. op. cit. (1966) 234; Aglaia dookoo Griff., Not. 4 
(1854) 505, Kostermans op. cit. (1966) 238; Aglaia domestica (Corréa) Pellegr., Fl. Gen. Indoch. 1 
(1911) 766, nom. illeg., Kostermans op. cit. (1966) 244. (For complete synonymy cf Mabberley op. 
cit., 1985.) 


Tree to 30 m tall and 75 cm diameter but usually much less; bole irregularly fluted; 
buttresses short, concave, to 2 m out. Bark light reddish brown or fawn mottled, slightly 
scaling and with tubercles of old infructescences. Twigs subglabrous to subtomentellous 
when young. Leaves 30-50 cm long; petioles 5—8 cm long, often flattened adaxially, 
pulvinate; leaflets coriaceous, glabrous above, subglabrous to fawn-tomentose below, 
especially on venation, 2—4 (or 5) on each side of rachis, alternate or subopposite; blades 
elliptical-ovate to oblong, 9—25(-45) x 5—10(-15) cm, the most apical usually the largest, 
base somewhat asymmetrical, acute to cuneate, apex shortly acuminate, acumen 10—15(—25) 
mm long; lateral veins (7—)10—14 on each side of midrib, arcuate; intercostal venation 
reticulate to scalariform, conspicuous on both surfaces when dry; petiolules 5-10 mm long, 
more or less pubescent. Inflorescences racemose, 4-20 cm long, solitary or usually in 
fascicles of 2-10 on branches and bole, rarely on twigs, more or less pubescent; bracts 
ovate, c. | mm, acute. Flowers sweetly scented; pedicels 0-2 mm long; calyx lobes 
suborbicular, 1-2 mm across, margin ciliate; petals ovate to suborbicular, 2-3 mm long, 
creamy-white; staminal tube glabrous or almost so, margin undulate to crenate, anthers 1—2 
mm long, within or slightly protruding from staminal tube; ovary and style densely pilose. 
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Fig. 25. Lansium domesticum. A, leafy twig; B, inflorescences; C, lon gitudinal section of male 


flower; D, longitudinal section of bisexual flower; F, infructescence. (A from S$ 49293, B-D 
from S$ 25741, E from SAN 2/54] ) 
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Fruits ellipsoid-globose, 2-4 x 1.5—2(-4) cm, pale yellow or brownish, often becoming 
glabrous; pericarp sometimes with white latex, white inside; the locules with undeveloped 
seeds filled with arillate tissue. Seeds 1—5, more or less flattened ellipsoid, c. 13 x 7 mm; 
aril completely enveloping seed, c. 25 x 15 mm, perichalazal and pachychalazal, developing 
from funicle and exostome. Seedlings with simple leaves. 


Vernacular names. Known throughout Malaysia and Indonesia as Jangsat. Different 
cultivars are known locally as duku, duku-langsat, kokosan or pisitan. 


Distribution. Peninsular Thailand; ‘wild’, cultivated and naturalized in Sumatra, Peninsular 
Malaysia, Java, Borneo, the Philippines, Sulawesi, Maluku and Irian Jaya (W New Guinea). 
In Borneo, known in Sabah from Beaufort, Kinabatangan, Kota Kinabalu, Kuala Penyu, 
Lahad Datu, Ranau, Sandakan and Tenom districts (e.g., Pennington 7885, SAN 21541, 
SAN 39451, SAN 126699 and SAN 134927) and in Sarawak from Bau, Belaga, Betong, 
Bintulu, Kapit, Kuching, Limbang, Lubok Antu, Lundu, Marudi, Miri, Simunjan and Sri 
Aman districts (e.g., Mabberley 1602, S 35639, S 48298, S 58182 and S 68673). Also 
occurring in Brunei (e.g., BRUN 16841) and Kalimantan (e.g., Kostermans 6223). 


Ecology. Rain forest including kerangas and on limestone, at altitudes to 110 m. Fruits said 
to be dispersed by bats. 


Uses. Lansium domesticum is one of the important native fruit trees of Malaysia but it is 
scarcely grown on a plantation scale. Most of the fruits seen in markets are harvested from 
village trees. Although refreshing, the arils have one of the lowest vitamin C contents of 
any fruit grown in Borneo. The fruits in Malay markets are called duku and langsat and, 
more recently has appeared the more appreciated duku-langsat. The name duku is used for a 
larger round form, which is borne in infructescences of about 8-12. The pericarp is always 
c. 5 mm thick without latex. Usually there are no developed seeds and the aril is sweetly 
flavoured. By contrast the /angsat has smaller ellipsoid bitter-sweet fruits with thin pericarp 
and much latex, borne in infructescences of about 20 or more. The duku-langsat has 
features of both. The duku is a tree with a densely leafy wide crown, reminiscent of rambai; 
the /angsat is more scruffy in appearance with a more open crown. The duku and langsat 
are apomictic, the different forms thus being clones, their cultivar status now confirmed by 
AFLP analysis (Kiew et al., Telopea 10 (2003) 225). Wild trees in Peninsular Malaysia at 
least have sourer, smaller fruits with latex: they are not readily grown outside the forest. 
Trees are propagated by budding, cleft and side grafting and from seed, in which case they 
flower after about 15 years. Interesting details of trading the fruits and of folklore 
associated with them is provided by Kostermans (op.cit. (1966) 241) and information on 
production, propagation and planting as well as diseases and pasts is given in PROSEA (op. 
cit. (1991) 186). 


The wood is light-coloured and has been used for toolhandles, houseposts and rafters. 
Formerly, it was one of the woods used for ‘baja’, a teeth-blackening agent used by Malays. 
The bark is astringent and is of possible medical value, particularly in treating dysentery. 
An extract has been used as an arrow poison, for which the seeds, which are said to be 
anthelmintic, have also been used. The pericarp has been burnt as an insect repellent in Java 
and, like the bark, used dried or boiled and drunk in the treatment of stomach ache, 
diarrhoea and intestinal spasms, as well as tooth-ache, high blood pressure, measles, malaria 
and other fevers. (PROSEA op. cit. (1991) 186). 
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9. PPEUDOCLAUSENA T.Clark 


(Greek, pseudo = false, Clausena (Rutaceae), to which genus the sole species was first 
referred) 


Blumea 38 (1994) 291, in Mabberley et al., FM 1, 12 (1995) 55; Beaman & Anderson, PMK 5 (2004) 
133. Synonym: Walsura sect. Neowalsura Harms in Engler & Prantl, Nat. Pflanzenfam. ed. 2, 19b, 1 
(1940) 119. 


Trees. Indumentum of simple hairs. Bud scales absent. Leaves spirally arranged, 
imparipinnate, without pseudogemmula; rachis not swollen at insertion of leaflets. 
Inflorescences thyrses of bisexual or male flowers. Flowers: calyx deeply 5-lobed; petals 
more than 4, free, aestivation imbricate; staminal tube more or less cylindrical, each 
filament linear with bifid apex; disc absent; ovary 4- or 5-locular, each locule with 1 ovule. 
Fruit a /- or 2-seeded berry, asymmetrical, shortly beaked. Seeds ellipsoid, non-arillate, 
possibly pachychalazal. 


Distribution. One variable species of rain forest, distributed from Indo-China to Irian Jaya. 


Pseudoclausena chrysogyne (Migq.) T.Clark Fig. 26. 
(Greek, chryso- = gold-, gyne = woman; referring to the colour of the trichomes covering 
the ovary) 


Blumea 38 (1994) 291, op. cit. (1995) 55; Tumer, Gard. Bull. Sing. 47 (1995) 342; Beaman & 
Anderson, FMK 5 (2004) 133. Basionym: Clausena chrysogyne Migq., Fl. Ind. Bat., Suppl. (1861) 
502. Type: Teijsmann s.n. [= HB 3805], Sumatra, Palembang (holotype L [Acc. No. 9082021006]; 
isotype U [Acc. No. 43005]). Synonyms: Cipadessa borneensis Miq., Ann. Mus. Bot. Lugd.-Bat. 4 
(1868) 6; Walsura multijuga King, J. As. Soc. Beng. 64, 1 (1895) 85, Ridley, FMP 1 (1922) 412, Bull. 
Misc. Inform., Kew (1930) 370, Merrill, Enum. Philip. Pl. 2 (1923) 379; Walsura glabra Merr., Phil. 
J. Sci. 13 (1918) 76, EB (1921) 323, Masamune, EPB (1942) 377; Walsura borneensis Merr., PEB 
(1929) 132, Masamune op. cit. 377; Walsura hosei Ridl. op. cit. (1930) 371; Walsura velutina Ridl., 
op. cit. (1930) 371; Walsura chrysogyne (Miq.) Bakhuizen f, Blumea 16 (1968) 359, Anderson, 
CLTS (1980) 253, Mabberley in Mabberley & Pannell, TFM 4 (1989) 254, Coode et al. (eds.), CLBD 
(1996) 206; Pseudoclausena chrysogyne (Miq.) T.Clark forma velutina (Ridl.) T.Clark op. cit. (1994) 
294. 


Tree to 25 m tall; bole to 15 m tall, to 60 cm diameter. Bark c. 2 mm thick, pale brown to 
grey-brown; inner bark 2—4 mm thick, red-brown. Sapwood whitish with red or pink tinge. 
Twigs 1—3.5 mm diameter apically, glabrous or puberulous or velvety, sometimes sparsely 
lenticellate. Leaves 18-42 cm long; petioles 2.5—8.5 cm long, 0.8—2.1 mm thick, terete or 
slightly flattened adaxially, glabrous or puberulous or velvety; leaflets subcoriaceous, 
lateral ones (1—)2—4(-7) on each side of rachis; blades ovate, elliptical or lanceolate, that of 
lateral leaflets (5.3-)7.2-14(-18.5) <x 2.3-5(-6.5) cm, of terminal leaflets (6.4—)7.2-16.5(— 
19.5) x 2.4-5(-6.8), and of basal leaflets 4-12.5 x 1.9-5.5 cm, base attenuate and slightly 
asymmetrical, apex shortly acuminate; midrib and lateral veins prominent below; lateral 
veins 6—10(—15) on each side of midrib; petiolules (of distal leaflets) c. 10 mm long, 0.4— 
0.9 mm thick. Inflorescences clustered around shoot apex or in the axils of fully expanded 
leaves, 1-6(—10) cm long, branched to second (or third) order. Flowers: buds cylindrical to 
barrel-shaped, 3—3.6 x 1.4—-2.6 mm; calyx 1.5—1.8 mm tall, lobes 0.8—1.2 mm long with a 
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blunt apex; petals 5, free or imbricate, narrowly elliptical-oblong, 2.8-4.8 < 1.5-1.8 mm; 
staminal tube 1.5—3.3 mm tall, 0.9-1.8 mm diameter, tubular for 1/4—-1/2 of its length, 
anthers 0.4—0.5 mm long, glabrous or with a short tuft of trichomes at apex; ovary densely 
pubescent with short stiff hairs, each locule with one ovule, style more or less cylindrical, 
0.4-0.6 mm long, 0.2—0.3 diameter, stigma subcapitate and shallowly 2-lobed on top. 
Fruits subglobose, 1.3-1.8 cm diameter with a short, asymmetrically positioned beak 3—5 
mm long. Seeds subellipsoid, 0.8—1.3 cm long, dark brown and shining but lacking an aril. 


Vernacular name. Sarawak—bunya (Iban). 


Distribution. Indo-China, Sumatra, Peninsular Malaysia, Borneo, the Philippines, 
Sulawesi, Maluku and Irian Jaya. In Borneo, recorded in Sabah from Keningau, Labuk 
Sugut, Sandakan and Tawau districts (e.g., Pennington 7899, SAN 16479, SAN 66696, SAN 
84007 and SAN 107255) and in Sarawak from Bintulu, Kapit, Limbang, Lundu, Marudi and 
Miri districts (e.g., Pennington 7983, S 24268, S 24459, S 32163 and S 77219). Also 
occurring in Brunei (e.g., Awong Kaya 20) and Kalimantan (e.g., Ambriansyah et al. 1302). 


Notes. Specimens with young parts velutinous have been recognised as forma velutina. 
Although restricted to Borneo and the Philippines (Mindanao), its occurrence is sporadic 
and there are intermediate less hairy forms (see Dysoxylum cauliforum and Toona spp. for 
similar examples). 


10. REINWARDTIODENDRON Koord. 


(Caspar Georg Carl Reinwardt, 1773-1854, sometime Director of the Botanic Gardens at 
Bogor, Java; Greek, dendron = tree) 


Meded. s’Lands Pl. Buitenz. 19 (1898) 389; Merrill, Enum. Philip. Pl. 2 (1923) 369; Pennington & 
Styles, Blumea 22 (1975) 486; Mabberley, Blumea 31 (1985) 144, in Mabberley & Pannell, TFM 4 
(1989) 247, PB 2nd. ed. (1997) 609; Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 233; Mabberley et 
al., FM 1, 12 (1995) 322; Argent et al. (eds.), MNDT-CK 2 (1997) 420; PROSEA 5, 3 (1998) 490; 
Beaman & Anderson, PMK 5 (2004) 133. Synonyms: Lansium Corréa sect. Neolansium Harms in 
Engler & Prantl, Nat. Planzenfam. ed. 2, 19b (1940) 124; Aglaia Lour. sect. Lansium (Corréa) 
Kosterm., Reinwardtia 7, 3 (1966) 221, nom. illeg., p.p. 


Trees. Indumentum of simple hairs. Bud scales absent. Leaves spirally arranged, without 
pseudogemmula, pinnate or trifoliolate; leaflets alternate, the most distal on one side 
appearing terminal; petiolules often swollen; domatia frequently present. Inflorescences 
axillary spikes or basally branched panicles of spikes. Flowers bisexual, yellow; calyx 
deeply 5-lobed, lobes orbicular, imbricate; petals 5, free from each other but united with 
staminal tube at base; staminal tube globose to ovoid, with an undulate to toothed margin, 
anthers 10 in 2 whorls of 5, glabrous, the upper ones partly exserted, the lower ones 
alternating with the upper ones and completely included, their connectives extended to form 
a short acute appendage; disc absent; ovary 5-locular, each locule with one ovule, style very 
short, with a small capitate (= head-shaped) or pileate (= cap-shaped), obscurely lobed 
apex. Fruit a /—5-seeded berry. Seeds apparently sarcotestal; embryo with thick 
planoconvex, superposed, free cotyledons; radicle included. 
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Fig. 26. Pseudoclausena chrysogyne. A, flowering leafy twig; B, detail of part of lower leaf 
surface showing fine venation and indumentum; C, longitudinal section of male flower; D, 
longitudinal section of female flower; E, adaxial view of stamens; F, infructescence. (A-E 
from SAN 1/9062, F from ITTO/BA 1055.) 
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Distribution. Probably seven species restricted to Indo-Malesia, from the W Ghats of India 
(R. anaimalaiense (Bedd.) Mabb.) to Irian Jaya. Of these, three species occur in Sabah and 
Sarawak. 


Ecology. Rain forest at altitudes to about 900 m. 


Uses. The wood of Reinwardtiodendron is used for making high grade furniture, panels, 
doors and window frames. 


Notes. The genus consists of very closely related but clearcut, distinct species, some of 
which are very little known. It closely resembles Ag/aia in pollen and secondary xylem as 
well as overall facies but it differs in its simple indumentum, the two whorls of anthers with 
appendages and the 5-locular ovary. It is perhaps closest to Lansium that shares the 
indumentum type and the leaflet form and venation but the latter differs in its single whorl 
of 10 stamens without appendages, the inflorescences borne on branches and bole and the 
seeds, which are arillate and pachychalazal. 


Key to Reinwardtiodendron species 


1. Secondary lateral veins of leaflets almost as prominent as the primary ones, at least on 
UPPer SUTLACE eee eee abs As hea ee eee aee Meee a da thee oes 2. R. humile 
Secondary lateral veins of leaflets not so prominent..................ccceceec eee ene ee eee enees 2 


2. Petiole densely and lower surface of leaflet sparsely brown-tomentose. Leaflets 2—4 (or 
5) on each side of rachis; blades elliptical, 4-5.5(-8) x 1.5—2.5(—3.5) cm, acumen 6-8 
mm long. Fruits glabrous, globose, to 2 cm diameter....................0668 1. R. cinereum 
Petiole sparsely pubescent to glabrous, lower surface of leaflet glabrous. Leaflets 1 or 2 
on each side of rachis; blades oblong-elliptical, 8-15 x 36.5 cm, acumen to 18 mm long. 
Fruits sericeous, depressed globose to obovoid with apical depression and 5 ribs, to 5 cm 
diameter... cee ee eee eee tee testeeeeeaeeeee de R. kinabaluense 





1. Reinwardtiodendron cinereum (Hiern) Mabb. 
(Latin, cinereus = ashen; referring to the colour of dried leaves) 


Mal. For. 45 (1982) 452, op. cit. (1985) 144, op. cit. (1989) 247; Whitmore, Tantra & Sutisna op. cit. 
233; Mabberley et al. op. cit. 324; Turner, Gard. Bull. Sing. 47 (1995) 342; Argent et al. (eds.) op. cit. 
420. Basionym: Lansium cinereum Hiern in Hooker f, Fl. Brit. Ind. 1 (1875) 558, King, J. As. Soc. 
Beng. 64, 1 (1875) 81, Ridley, FMP 1 (1922) 411. Type: Maingay 1908 [= Kew Distr. 339], 
Peninsular Malaysia, Malacca (holotype K). Synonym: Aglaia pseudolansium Kosterm. op. cit. 
(1966) 252. 


Tree to 27 m tall; clear bole to 18 m tall, to 70 cm diameter. Buttresses to 1 m tall, 
extending out to 3 m, snake-like at extremities. Bark smooth with scaly patches and 
conspicuous knobbly tubercles; inner bark white. Sapwood yellow. Twigs rather angular, 
with conspicuous petiole scars and dense indumentum when young, aluminium grey later. 
Leaves 10-15 cm long; petioles 1.5-2 cm long, densely brown-tomentose; leaflets 
chartaceous to subcoriaceous, very sparsely pubescent below, lateral ones 2—4 (or 5) on 
each side of rachis; blades elliptical, 4—5.5(—8) x 1.5—2.5(—3.5) cm, the most apical ones 
larger (to 11.5 x 4.5 cm), base weakly asymmetrical, cuneate, apex acuminate, acumen 6-8 
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mm long; midrib bristly brown-pilose on both surfaces; primary lateral veins 6-8 on each 
side of midrib, brown-pilose below, arcuate, with pilose domatia in their axils, secondary 
ones inconspicuous; petiolules c. 5 mm long, densely brown-tomentose, weakly swollen at 
base. Inflorescences spicate, to 10 cm long; peduncles densely pilose; bracts to 4 mm long, 
acute, often with smaller bracteoles. Flowers: calyx lobes c. 1 mm long, fawn-sericeous, 
margin ciliate; petals 4 mm long, ovate. Fruits globose, 1.5-2 cm diameter, glabrous, 
yellow. 


Vernacular name. Sabah—amaliadoh (Ladad Datu). 


Distribution. Sumatra, Peninsular Malaysia and Borneo. In Borneo, known only in Sabah 
from Lahad Datu and Sandakan districts (e.g., BNB FD 4659 and SAN 29328). 


Ecology. Rain forest at altitudes to 700 m. Rarely collected. 
Use. The sarcotesta is edible. 


Notes. The leaflets are very similar to those of Aglaia oligophylla (q.v.) but are more-or- 
less alternate and have no stellate indumentum. 


2. Reinwardtiodendron humile (Hassk.) Mabb. Fig. 27. 


(Latin, humilis = lowly; referring to the first tree described) 


Mal. For. 45 (1982) 452, op. cit. (1985) 145, op. cit. (1989) 249; Whitmore, Tantra & Sutisna op. cit. 
233; Mabberley et al. op. cit. 326; Turner op. cit. 342; Argent et al. (eds.) op. cit. 422; Beaman & 
Anderson op. cit. 133. Basionym: Lansium humile Hassk., Retzia, ed. nov. 1 (1858) 121, Backer & 
Bakhuizen f, FJ 2 (1965) 125. Lectotype (Mabberley, 1982): Hort. Bogor. IlI-B-47 (‘417’), Java, 
Bogor, cultivated [ex Sumatra] (K). Synonym: Aphanamixis humilis (Hassk.) Kosterm. op. cit. (1966) 
263, Backer & Bakhuizen f’, FJ 3 (1968) 654, [‘humile’]. 


Tree to 27 m tall; bole to 40 cm diameter, fluted at base; flowering when small; buttresses to 
4 m tall, to 5 m out. Bark smooth with scaly patches, fawn; inner bark yellow to reddish 
brown. Sapwood yellowish. Twigs with indistinct petiole scars, subglabrous except 
minutely pubescent apices, dark brown when dry. Leaves 15-20 cm long; petioles 2-4 cm 
long; leaflets chartaceous to subcoriaceous, glossy on both surfaces, more or less glabrous, 
lateral ones 2 or 3 on each side of rachis; blades elliptical to elliptical-obovate, (6—)8.5—10 x 
1.8-3.5 cm, the most apical one larger (to 18 x 6.5 cm), base weakly asymmetrical, cuneate, 
apex markedly acuminate, acumen to 1.5 cm long; primary lateral veins not clearly distinct 
from secondary ones, particularly on the upper surface of leaflets, together some 20-30 on 
each side of midrib, parallel, straight, forming an angle of about 60° to midrib, 
anastomosing at margin, prominent on both surfaces, rarely with domatia in the axils above; 
petiolules 4-6 mm long, weakly swollen and channelled. Inflorescences spikes or panicles, 
to 15 cm long; peduncles very sparsely pubescent; bracts c. 2 mm long, acute, usually with 
a pair of smaller bracteoles, all sparsely pubescent. Flowers: calyx lobes orbicular, 1-2 mm 
long, margin ciliate; petals ovate to obovate, to 2.5 mm long, yellow. Fruits fig-shaped or 
obovoid, especially when immature, to 5 cm diameter, with apical depression and five 
sutures, densely but very shortly pilose, yellow. Seed 1 with white, sweet-tasting aril. 


Vernacular name. Sabah—/angsat munyit (Malay). 
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Distribution. S China (Hainan), Indo-China, Sumatra, Peninsular Malaysia, Java, Borneo, 
the Philippines and Sulawesi. In Borneo, recorded in Sabah from Beaufort, Keningau, 
Kinabatangan, Lahad Datu, Ranau, Sandakan, Semporna and Tawau districts (e.g., FRI 
40274, Mabberley 1672, SAN 26311, SAN 31284, SAN 76046 and SAN 89320) and in 
Sarawak from Kuching, Lundu and Serian districts (e.g., S 14628, S 73281 and S 78355). 
Also occurring in Brunei (e.g., Wong WKM 1097) and Kalimantan (e.g., Kostermans 8944 
and Kostermans 9574). 


Ecology. Rain forest at altitudes to 800 m. 


3. Reinwardtiodendron kinabaluense (Kosterm.) Mabb. 
(from Mt. Kinabalu) 


Blumea 31 (1985) 145; Mabberley et al. op. cit. (1995) 325; Beaman & Anderson op. cit. 133. 
Basionym: Aglaia kinabaluensis Kosterm. op. cit. (1966) 253. Type: Chew et al. RSNB 122, Borneo, 
Sabah, Mt. Kinabalu, eastern shoulder (holotype BO; isotypes CANB, K, L, SAN, SAR, SING). 


Tree to 20(—35) m tall, to 25(—30) cm diameter and clear buttressed bole to 15 m tall. Bark 
smooth; inner bark yellow to white. Sapwood yellow. Twigs soon glabrous, appressed 
pilose at apices. Leaves to 27 cm long; petioles 4-5 cm long, sparsely pubescent to 
glabrous; leaflets chartaceous to subcoriaceous, glabrous, lateral ones I or 2 on each side 
of rachis (the leaves thus largely trifoliolate); blades oblong-elliptical, 8-15 =< 3-6.5 cm, 
the most apical one usually the largest (to 18 x 7 cm), base cuneate, apex acuminate, 
acumen to 18 mm long; primary lateral veins c. 7 on each side of midrib, arcuate, frequently 
with small domatia in their axils, secondary ones less conspicuous; petiolules c. 5 mm long, 
sulcate, swollen at base. Inflorescences spicate, to 8 cm long or basally branched panicles 
with 2 or 3 branches to 8 cm long; peduncles more or less pilose especially in high altitude 
specimens; bracts triangular, c. | mm long, pilose. Flowers: calyx lobes c. 1.5 mm long, 
more or less pilose, margin ciliate; petals ovate, 4-5 mm long. Fruits depressed globose 
when young, obovoid with apical depression and 5 ribs when mature, to 5 cm long, 
sericeous, yellow. 


Distribution. Endemic in Borneo. Known in Sabah from Keningau, Ranau, Sandakan, 
Tawau and Tenom districts (e.g., SAN 44863, SAN 53864, SAN 81492 and SAN 92166) and 
in Sarawak from G. Gading, Lundu district (e.g., SFN 36099). Also occurring in 
Kalimantan (e.g., Leighton 756). Not yet recorded from Brunei. 

Ecology. Rain forest at altitudes to 900 m. Rarely collected. 

Notes. This species is remarkably similar in overall facies to Aglaia oligophylla, though the 


leaflets are larger in that species and its indumentum of stellate hairs, best seen in the fruit, 
distinguishes it at once. Furthermore, domatia are absent. 


11. SANDORICUM Cav. 


(from the Moluccan name, sandori, for S. koetjape) 


kelampu (preferred name in Sabah and Sarawak), sentul (ASEAN trade name) 
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Fig, 27. Reinwardtiodendron humile. A, flowering leafy twig; B, flower with two petals removed; 
C, abaxial view of staminal tube; D, longitudinal section of flower; E, fruiting leafy twig. (A from 
Pennington 7876, B—-D from SAN 84793, E from FRI 40274.) 
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Diss. 7 (1789) 359; Hiern in Hooker f, Fl. Brit. Ind. 1 (1875) 553; King, J. As. Soc. Beng. 64, 1 
(1895) 21; Ridley, FMP 1 (1922) 384; Merrill, Enum. Philip. Pl. 2 (1923) 381; Backer & Bakhuizen 
f, FJ 2 (1965) 121; Pennington & Styles, Blumea 22 (1975) 507; Anderson, CLTS (1980) 252; 
Mabberley, Blumea 31 (1985) 146, in Mabberley & Pannell, TFM 4 (1989) 249, PB 2nd. ed. (1997) 
636; Corner, WSTM 3rd. ed., 2 (1988) 504; Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 234; 
Mabberley et al., FM 1, 12 (1995) 344; Coode et al. (eds.), CLBD (1996) 206; Argent et al. (eds.), 
MNDT-CK 2 (1997) 422; PROSEA 5, 3 (1998) 497; Beaman & Anderson, PMK 5 (2004) 133. 


Trees. Indumentum of simple hairs. Bud scales absent. Leaves spirally arranged, 
trifoliolate, without pseudogemmula. Inflorescences axillary thyrses. Flowers bisexual; 
calyx more or less truncate to shallowly 4- or 5-lobed; petals (4 or) 5, free, aestivation 
imbricate; staminal tube cylindrical, ribbed distally, margin with 5 or 10 short lobes, anthers 
10, glabrous, included; disc tubular, free, margin coarsely toothed; ovary slightly sunk in 
receptacle, 4- or 5-locular, each locule with 2 collateral ovules, stylehead with 4- or 5-lobed 
stigma. Fruits drupaceous, 1—5-locular, pyrenes 1(or 2)-seeded; outer mesocarp rather dry- 
fleshy or soft and fibrous, inner mesocarp fleshy or spongy-fibrous; endocarp thin, 
cartilaginous. Seeds kidney-shaped, laterally compressed, non-arillate, pachychalazal with 
thin sarcotesta; endosperm absent; embryo with thick, planoconvex, collateral cotyledons; 
radicle apical, extending to surface or slightly exserted. Germination phanerocotylar; 
eophylls trifoliolate, opposite. 


Distribution. Five species, all but one, Sandoricum koetjape, restricted to W Malesia, 
where the cultivated forms of S. koetjape (q.v.) may have arisen, though wild plants appear 
to be native as far east as New Guinea. All five are wild in Borneo, to which three are 
restricted. 


Ecology. Mixed dipterocarp, kerangas and other forest types. Sandoricum beccarianum is 
restricted to peatswamp forest, S. borneense to riparian forest. 


Uses. The fruit (where known as mature) of all species is edible and the timber is locally 
used for house construction and for making furniture, cabinets, joineries, planks, packing 
cases, wood-carving items, and agricultural and household implements. The wood is also 
suitable for manifacturing veneer, plywood, blockboard, pulp and paper (PROSEA op. cit. 
(1998) 206). 


Key to Sandoricum species 


1. Leaflets obovate (to elliptical), apex rounded or emarginate. Tree of peatswamp 


POLE SUS cose Posts sachsvvensectansusbes Se vvastevnd es shsvesuvenGUeaantatiensaeats hastens entnuehe 1. S. beccarianum 
Leaflets lanceolate, ovate (or elliptical), apex acuminate to caudate. Trees of other 
TRE DICAtSie Ss ee Bias vs ia Iain gk Gs a ie eee VE Sia 2 


2. Leaflets glabrous, _lanceolate-ovate or eelliptical, base obtuse _ to 
TOUNKE. 37.0) .scrs eens eeadeelel eeneteh Med ate e haa deat eee yeueeaiens pale 2. S. borneense 
Leaflets pubescent to subglabrous (or glabrous), ovate, base cuneate to rounded.........3 


3. Leaflets caudate (acumen to 24 mm long), base cuneate..................05 3. S. caudatum 


Leaflets acute to acuminate (acumen never more than 15 mm long), base rounded, obtuse 
to acute. (or-subcuneate) 2.5. oot esha es Hae ei On 4 
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4. Calyx 44.5 mm tall, dark purplish brown; petals glabrous; staminal tube with 5 erose 
(= irregularly splitting) lobes; petiolule of apical leaflet 4-10 cm 


VON Gee 2 of shan 2eetets chew ta oe eda ats Gag ay Mera ede e Rada Dees ts teks SS 4. S. dasyneuron 
Calyx c. 3.5 mm tall, yellow-green; petals more or less pubescent; staminal tube with 10 
bifid lobes; petiolule of apical leaflet 3—5.5 cm long.................... cece ee 5. S. koetjape 
1. Sandoricum beccarianum Baill. Fig. 28. 


(Odoardo Beccari, 1843-1920, traveller in Borneo, Director of the Botanic Garden and 
Herbarium in Firenze, Italy) 


Adansonia 11 (1874) 264; Mabberley op. cit. (1985) 151, op. cit. (1989) 249; Mabberley et al. op. cit. 
353; Tumer, Gard. Bull. Sing. 47 (1995) 342; Argent et al. (eds.) op. cit. 422; PROSEA op. cit. (1998) 
500. Type: Beccari 3111, Borneo, Sarawak, (holotype P; isotypes FI, G-DC, K). Synonym: 
Sandoricum emarginatum Hiern op. cit. 264, King op. cit. 22, Merrill, EB (1921) 319, Ridley op. cit. 
(1922) 385, Masamune, EPB (1942) 376, Anderson op. cit. (1980) 253. 


Tree to 35 m tall; bole to 25 m tall and 70 cm diameter. Bark smooth with minute cracks to 
deeply fissured; inner bark red-brown, to 10 mm thick. Sapwood whitish to pale brown; 
heartwood pink to red-brown. Twigs 3—5 mm diameter apically. Indumentum restricted to 
innovations. Leaves 11—25 cm long; petioles 3—7 cm long, weakly swollen and flattened 
adaxially at base; /eaflets obovate (to elliptical), apical ones 5.5—14 x 3.5—9 cm, lateral ones 
4-12 x 2.5—7 cm, base acute to subcuneate, apex emarginate or rounded (to obtuse), 
sometimes mucronate; lateral veins 6-8 on each side of midrib, weakly arcuate and rather 
obscurely looped near margin; petiolules 3.5—10 mm long on lateral leaflets, 4-6 cm long 
on apical leaflets, all somewhat swollen at junctions with leaflet blade and when dry 
grooved adaxially. Inflorescences 1—5.5 cm long, produced with new leaves and from axils 
of fallen leaves up to at least ten nodes from apex, fasciculate (apparently arising in the 
axils of undeveloped leaves in axillary buds); primary branches to 2 cm long, bearing 
fascicles of 1-4 flowers; axes minutely puberulous to glabrous; bracts narrowly triangular, 
c. | mm long, pubescent, caducous. Flowers: bracteoles 1-3, narrowly triangular, c. 0.5 
mm long, pubescent, borne half way up pedicel to articulation with pseudopedicel; pedicels 
4-6 mm long, conspicuously articulated with pseudopedicel c. 1 mm long, continuous with 
calyx; calyx shallowly cup-shaped, 2—2.5 mm tall, subpuberulous, red-brown, margin 
truncate to irregularly (4 or)5-lobed, the lobes to 1 mm deep, obtuse, margin more or less 
ciliate; petals (4 or) 5, oblanceolate, 6-7 <x 2.5 mm, yellow-green to white, glabrous; 
staminal tube fleshy, deeply (16—)20-ribbed, cream, subpilose inside, margin with (8—)10 
emarginate lobes, anthers (8—)10, ovate, apiculate, c. 1 mm long, in one rank, inserted 
opposite lobes, very weakly exserted; disc c. 2 mm tall, membranous, glabrous, margin 
irregularly laciniate (= incised); ovary and style glabrous, stigmatic lobes c. 1 mm long. 
Fruits (immature) subglobose, c. 3 x 2.5 cm, stipitate, stipe to 5 mm long, densely minutely 
tomentellous, orange-red or pinkish yellow; pericarp with white latex. Seeds 2, c. 2 x 1 cm. 


Vernacular names. Sabah—/angsat-langsat (Malay), lantupak mata kuching (preferred 
name), mata kuching ambok (Malay), mata kuching hutan (Malay). Sarawak—apau or 
ubah apau (Melanau), dual merah (Bisayah), kelampu paya (Iban). 


Distribution. Thailand, coastal regions of Sumatra, Peninsular Malaysia and Borneo. In 


Borneo, recorded in Sabah from Beaufort and Papar districts (e.g., SAN 56053 and SAN 
78019) and in Sarawak from Bintulu, Daro, Kuching, Lundu, Sarikei and Sri Aman districts 
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(e.g., S 12418, S 20868 and S 30262). Also occurring in Brunei (e.g., FD FMS 34486) and 
Kalimantan (e.g., Kostermans 6059 and Kostermans 8149). 


Ecology. Peatswamp forests, where it can be co-dominant locally, at altitudes to 30 m. In 
Sarawak, generally found only where ramin is common. 


2. Sandoricum borneense Miq. 
(from Borneo) 


Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 33; Merrill op. cit. (1921) 319; Masamune op. cit. 376; Anderson 
op. cit. (1980) 252; Mabberley op. cit. (1985) 150; Whitmore, Tantra & Sutisna op. cit. 234; 
Mabberley et al. op. cit. 351; Coode et al. (eds.) op. cit. 206; Argent et al. (eds.) op. cit. 422; 
PROSEA 5, 3 (1998) 500. Type: Korthals s.n., Borneo, Kalimantan, Sg. Tewe, Sept. 1836 (holotype 
L [Acce. No. 908133605)). 


Tree, 7-20 m tall; bole to 15 m tall and 20-40(-60) cm diameter, unbuttressed. Bark 
smooth, pale brown, with small lenticels; inner bark light brown or pinkish. Sapwood 
white. Twigs 3—4(—5) mm diameter apically, smooth, often pale when dry. Indumentum 
restricted to innovations. Leaves 22—38 cm long, red when young; petioles 4-10 cm long, 
terete to somewhat flattened adaxially near base; leaflets glabrous; blades elliptical to 
lanceolate-ovate, 8-22 x 3.5—8.5 cm, apical leaflet not conspicuously larger than lateral 
ones, base obtuse to rounded, those of lateral leaflets often markedly asymmetrical, apex 
acuminate; lateral veins 9-12 on each side of midrib, arising almost at right angles from 
midrib, very weakly arcuate and looped at margin; petiolules 3—5(—10) mm long on lateral 
leaflets, 20-45 mm on apical leaflets. Inflorescences 10—16 cm long, more or less erect, 
narrow, fragrant; primary branches to 6 cm long, subsquarrose to weakly ascending, the 
secondaries c. 1.5 cm long, bearing cymules of 1—5 flowers; bracts narrowly triangular, c. 8 
mm long, to foliaceous, when lanceolate to oblanceolate, c. 2 cm long and petiolate, 
caducous. Flowers: bracteoles narrowly triangular, c. 4 mm long, caducous; pedicels 3—7 
mm long, glabrous to subpuberulous; calyx shallowly cup-shaped, 1.5—2 mm tall, more or 
less puberulous, pale green, splitting irregularly into 5 obtuse lobes c. 0.5 mm deep; petals 
5, linear-oblong, 6-8 mm long, glabrous, creamy-green to pinkish, apex acute; staminal 
tube creamy-green to pinkish, glabrous and with c. 20 ribs outside, villous inside, margin 
10-lobed, each lobe more or less bifid, anthers c. 0.5 mm long in two ranks, alternating with 
the lobes, apiculate, weakly exserted; disc c. 2 mm tall, glabrous, margin 5-lobed, the lobes 
more or less bifid; ovary and style glabrous, stigmatic lobes c. 1 mm long. Fruits 
subglobose to pyriform, 2.5—4 cm diameter, velutinous, buff-yellow to orangeish, obscurely 
longitudinally ribbed, usually solitary; pericarp with milky latex; mesocarp sweet but 
mealy; endocarp tough; pyrenes 2—S. Seeds c. 14 x 9 mm. 


Vernacular names. Sarawak—apoh (Berawan, Kayan), apok (Kenyah), kelampu (Iban). 


Distribution. Endemic in Borneo. Known in Sabah from Beaufort, Kota Belud, Papar, 
Sandakan, Sipitang and Tawau districts (e.g., SAN 27996, SAN 32159, SAN 72288 and SAN 
78172) and in Sarawak from Bau, Belaga, Bintulu, Kapit, Kuching, Lubok Antu, Lundu, 
Marudi, Miri and Tatau districts (e.g., S 19929, S 29970, S 39662, S 45140 and S 50094). 
Also occurring in Brunei (e.g., BRUN 152 and SAN 17051) and Kalimantan (e.g., Veldkamp 
8377). 
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Fig. 28. Sandoricum beccarianum. A, flowering leafy twig; B, longitudinal section of flower; 


C, infructescence; D, longitudinal section of fruit. (A-B from Kostermans 8149, C-D from $ 
12418.) 
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Ecology. Riverbanks, subject to inundation, from 330 m down to just above tidal influence. 
The fruits fall into the water and are devoured by fish, which appear to spit out the pyrenes: 
whether or not such leads to effective dispersal is unrecorded. 


Uses. In Sarawak, the wood is used for making sape, an Iban musical instrument. 


3. Sandoricum caudatum Mabb. Fig. 29. 
(Latin, caudatus = ending with a tail-like appendage; referring to the elongated leaflet tip) 


Blumea 31 (1985) 150; Whitmore, Tantra & Sutisna op. cit. 234; Mabberley et al. op. cit. 352; Coode 
et al. (eds.) op. cit. 206. Type: Haviland 2851, Borneo, Sarawak, Kuching district (holotype K; 
isotype SAR). 


Small tree to 10 m tall; bole to 15 cm diameter. Bark smooth, grey-green. Twigs 3-4 mm 
diameter apically. Indumentum fulvous, restricted to innovations. Leaves 20—25 cm long; 
petioles 5-9 cm, wrinkled, base swollen and flattened adaxially; leaflets subglabrous; 
blades ovate, apical leaflets 14—-15.5 x 6-7 cm, lateral ones 10-13 x 4-6 cm, base cuneate, 
more or less asymmetrical on lateral leaflets, apex caudate, acumen to 24 mm long; lateral 
veins 8-10 on each side of midrib, arcuate, looped well clear of margin; petiolules wrinkled 
when dry, 6-9 mm long on lateral leaflets, 4-5 mm long on apical ones. Inflorescences 4—7 
cm long, sparsely branched, borne in axils of undeveloped leaves; primary branches to 2 cm 
long, squarrose, bearing fascicles of 2 or 3 flowers; axes minutely puberulous; bracts 
subtending primary branches narrowly lanceolate, 5-7 mm long, puberulous, caducous. 
Flowers: bracteoles at base of pedicels smaller, often with 1 or 2 more, smaller ones half 
way to articulation with pseudopedicel; pedicels 5—6 mm long; pseudopedicels 1-2 mm 
long continuous with calyx; calyx shallowly campanulate, c. 2.5 mm tall, more or less 
puberulous, pale green, splitting into 5 irregular obtuse lobes c. 0.75 mm deep, margin 
ciliate; petals 5, elliptical, c. 4.5 x 2 mm (immature), apex rounded, creamy-white; staminal 
tube glabrous outside, villous inside, margin with 10 irregular lobes, creamy-white, anthers 
10, more or less in two ranks, alternating with lobes, oblong, c. 0.75 mm long, weakly 
exserted; disc c. 1.5 mm tall, glabrous, membranous, clasping ovary, margin laciniate; ovary 
and style glabrous, stigmatic lobes c. 1 mm long. Fruits solitary, at least 5 < 3.5 cm, 
stipitate, rostrate, stipe to 1 cm long, beak to 6 mm long, densely yellow-brown velutinous, 
somewhat ribbed longitudinally, calyx accrescent; pyrenes 3 or 4. Seeds c. 16 x 9 mm 
(immature). 


Distribution. Endemic in Borneo, known only in Sarawak from Belaga, Betong, Kuching, 
Miri, Serian, Sri Aman and Tatau districts (e.g., Purseglove 4990, S 20298, S 26874, S 
41782, § 47156 and S 59691) and in Brunei (e.g., Dransfield JD 7308 and FD FMS 30440). 
Ecology. Lowland dipterocarp forest and kerangas forest at altitudes to 350 m. 


Notes. Neither mature flowers nor mature fruits collected. 


4. Sandoricum dasyneuron Baill. 
(Greek, dasy- = shaggy, neuron = nerve; referring to the bristly veins on the underside of 
the leaflet) 
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Fig. 29. Sandoricum caudatum. A, flowering leafy twig; B, longitudinal section of flower; C, 
abaxial view of staminal tube; D, fruiting leafy twig. (A~C from Ong 730, D from S 44932.) 
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Adans. 11 (1874) 265; Beccari, Nelle For. Born. (1902) 602; Merrill op. cit. (1921) 319; Masamune 
op. cit. 376; Anderson op. cit. (1980) 252; Mabberley op. cit. (1985) 147; Whitmore, Tantra & Sutisna 
op. cit. 234; Mabberley et al. op. cit. 345; Coode et al. (eds.) op. cit. 206. Type: Beccari 299, Borneo, 
Sarawak (holotype P; isotypes BP, G-DC, M). 


Tree, 8—10(—25) m tall; bole 10—25 cm diameter. Bark smooth. Sapwood light red. Twigs 
6-8 mm diameter apically. Indumentum ferrugineous. Leaves 25—52 cm long; petioles 10- 
20.5 cm long, more or less pilose, base somewhat swollen; /eaflets glabrous above, more or 
less pilose below especially on veins; blades broadly ovate, apical leaflets 17-24 x 12-16 
cm, lateral ones 16—20 x 10-11 cm, base acute to subcuneate, apex acuminate, acumen to 
15 mm long; lateral veins (10 or) 12 or 13 on each side of midrib, inarched only near 
margin; petiolules 3-15 mm long on lateral leaflets, 4-/0 mm long on apical ones. 
Inflorescences 2-13 cm long, produced with new leaves over at least 6 nodes, sparsely 
branched often from very close to base; primary branches to 6 cm long, squarrose, bearing 
fascicles of 1-3 flowers; axes densely short-tomentose; bracts narrowly triangular, c. 7 mm 
long, densely pubescent, caducous. Flowers weakly scented; bracteoles narrowly triangular, 
1-2 mm long, densely pubescent, caducous; pedicels 5-7 mm long, articulated with 
pseudopedicel 1(—2) mm long, continuous with calyx; calyx campanulate, 4-4.5 x 4-5 mm, 
glabrous, dark purplish brown, splitting into 5 irregular obtuse lobes to 1 mm deep, margin 
ciliate; petals 5, spathulate, 8-9 x 3 mm, glabrous, greenish white, apex acute; staminal 
tube fleshy, white, swollen at mouth, subpubescent outside, pilose inside, margin with 5 
erose lobes, anthers 10, c. 1.5 mm long, in two ranks, the more distal ones opposite lobes, 
the more proximal ones inserted between them, all weakly exserted; disc c. 2 mm tall, 
narrowing towards mouth, membranous, glabrous, margin irregularly laciniate; ovary and 
style glabrous, stigmatic lobes c. 1.5 mm long. Fruits globose-pyriform, when mature 10 
cm diameter, densely and minutely fulvous-tomentellous, multi-ribbed longitudinally; 
pyrenes at least 3, bean-shaped. Seeds 2.5 cm long. 


Vernacular names. Sarawak—atap bojig (Land Dayak), kelampu (Iban, Malay), Arunpok 
(Iban). 


Distribution. Endemic in Borneo, known only in Sarawak from Bau, Bintulu, Kapit, 
Kuching, Marudi and Sri Aman districts (e.g., S 14361, S 24649, S 28999 and S 44047) and 
in Brunei (e.g., Niga NN 337) and Kalimantan (e.g., Burley et al. 785). 


Ecology. Hill-sides and ridges in mixed dipterocarp forest and ecotone to kerangas 
(Sarawak), Agathis forest on acid sands (E Kalimantan), at 50-600 m altitude. 


5. Sandoricum koetjape (Burm.f) Merr. 


(from an Indonesian plant name—ketjapi) 


Phil. J. Sci. Bot. 7 (1912) 237, op. cit. (1921) 319, op. cit. (1923) 361; Masamune op. cit. 377; Backer 
& Bakhuizen f op. cit. (1965) 121; Mabberley op. cit. (1985) 147, op. cit. (1989) 249; Corner op. cit. 
(1988) 504; Whitmore, Tantra & Sutisna op. cit. 234; Mabberley et al. op. cit. 345; PROSEA 2 (1991) 
284, op. cit. (1998) 500; Turner op. cit. 342; Argent et al. (eds.) op. cit. 422; Beaman & Anderson op. 
cit. 133. Basionym: Melia koetjape Burm. f., Fl. Ind. (1786) 101. Type: Anon. s.n. in Herb. Burman, 
Java (holotype G). Synonyms: Sandoricum indicum Cav., op. cit. 359, Hiern op. cit. 553, King op. 
cit. 23, Ridley op. cit. (1922) 385; Sandoricum nervosum Blume, Bijdr. Fl. Ned. Ind. (1825) 163, 
Ridley op. cit. (1922) 385; Sandoricum maingayi Hiern op. cit. 554, Merrill op. cit. (1921) 319, 
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Ridley op. cit. (1922) 385, Anderson op. cit. (1980) 253; Sandoricum maingayi Hiern var. 
quadripetalum C.DC. in A.P. de Candolle, Mon. Phan. 1 (1878) 462, Merrill op. cit. (1921) 319; 
Masamune op. cit. 377; Sandoricum radiatum King op. cit. 21, Ridley, Agr. Bull. Str. Fed. Malay St. 
1 (1902) 429; Sandoricum vidalii Merr., Philip. Govt. Lab. Bur. Bull. 6 (1904) 8, op. cit. (1923) 361; 
Anderson op. cit. (1980) 353. 


Tree to 45(—50) m tall; bole to 1 m diameter, fluted and sometimes with buttresses to 3 m 
tall. Bark pale pinkish brown, smooth, lenticellate to peeling with round flakes; inner bark 
pink. Sapwood pale yellow; heartwood pink or reddish. Twigs with distinct petiole scars, 
lenticellate, rough, grey-brown, 4-7 mm diameter apically, subglabrous to fulvous- 
tomentose. Leaves 18-40 cm long; petioles 7.5—-16 cm long, flattened (or even winged 
when dry) adaxially towards the more or less swollen base, subglabrous to fulvous- 
pubescent; leaflets glabrous or with a few brown hairs on midrib above, subglabrous to 
densely brown-pubescent below, pink when young, withering yellow or reddish; blades 
ovate, apical ones 8—20 x 5—14 cm, lateral ones usually smaller and narrower, base acute to 
rounded, more or less asymmetrical on lateral leaflets, apex acuminate, acumen less than 15 
mm long; lateral veins 7-14 (—20 in cultivated forms) on each side of midrib, looped near 
margin; petiolules 4-9 mm long on lateral leaflets, 3-5.5 cm long on apical ones. 
Inflorescences 2.5—24 cm long, produced in up to 8 of the most apical leaf axils, erect or 
weakly drooping; axes more or less fulvous-pubescent; primary branches to 8 cm long, 
squatrose, bearing secondary branches of glomerules of 1—5 flowers; bracts narrowly 
triangular, c. 7 mm long, densely pubescent, caducous. Flowers fragrant; bracteoles 
somewhat smaller than bracts, subopposite; pedicels 3-5 mm long, articulated with 
pseudopedicels 1—1.5 cm long, continuous with calyx; calyx campanulate to cup-shaped, c. 
3.5 mm tail, splitting into 5 irregular obtuse or rounded lobes to 0.75 mm deep, pubescent, 
margin ciliate, yellow-green; petals (4 or) 5, linear-lanceolate to oblanceolate, 6-9 mm 
long, yellowish green or pinkish, more or less pubescent outside, reflexed at anthesis, apex 
rounded to emarginate; staminal tube more or less pubescent outside, pilose inside, pale 
yellow to orangeish, margin with 10 acute to bifid lobes, somewhat reflexed at anthesis, 
anthers (8 or) 10, narrowly oblong, 1—-1.5 mm long, apiculate, more or less in 2 ranks, 
weakly exserted; disc c. 1.5 mm tall, membranous, glabrous, margin irregularly laciniate; 
ovary and style glabrous, stigmatic lobes c. 1.5 mm long. Fruits depressed globose, 5—8 cm 
diameter, velvety, yellow or brownish when ripe, smooth to longitudinally wrinkled; 
pericarp with milky latex; mesocarp white, translucent, juicy sweet to very sour; endocarp 
tough with 1 or 2 seeds. Seeds 20-35 x 12—21 x 9-16 mm. 


Vernacular names. Throughout Malesia and beyond, different forms are known variously 
as sentul (or variants) and kechapi (or variants) though apparently not consistently, even 
within an island. 


Distribution. Planted widely in tropical Asia but the wild form probably extending from 
Peninsular Malaysia and Sumatra to New Guinea (Madang). In Borneo, recorded in Sabah 
from Beaufort, Kinabatangan, Lahad Datu, Penampang, Sandakan and Tawau districts (e.g., 
SAN 32841, SAN 97075, SAN 105172, SAN 108515 and SAN 139760) and in Sarawak from 
Bau, Belaga, Bintulu, Kanowit, Kapit, Kuching, Lundu, Marudi, Miri, Serian and Simunjan 
districts (e.g., Mabberley 1588, S 4037, S 28891, S 48161 and S 79121). Also occurs in 
Brunei (e.g., Forman 1121) and Kalimantan (e.g., Burley et al. 785). 


Ecology. Native and naturalised in different types of forests at altitudes to 1200 m or more. 


Uses. Grown, largely as village trees, for shade as well as fruit. The mesocarp is the part 
eaten: it is derived from the inner pericarp walls and as outgrowths from the endocarp. In 
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some forms it is exceedingly sweet but the sour ones may be ‘excruciating’. The tree is fast- 
growing when young: it is recommended as an avenue tree. The timber is red, moderately 
hard and takes a fine polish. It has been used for barrels, boats, carts and butchers’ blocks. 
The bark has been used in tanning fishing nets. Bark and also, particularly, the roots are 
claimed as effective in the treatment of a number of medical conditions. Some of the 
triterpenoids extracted from the stems have been shown to have significant cytotoxic 
activity against cultured cancer cells and to be insect antifeedants: extracts are promising as 
anti-inflammatories (F'RIM in Focus Jan-Mar 2003: 7), though the effective agents have yet 
to be characterised. 


Notes. The form known as kechapi in the narrow sense, i.e. that with robust pubescent 
twigs, a brown pubescent upper surface to the leaves, which are large, wither red, and have 
many lateral veins in the leaflets, is that most frequently encountered in the Philippines and 
elsewhere in the tropics (Sarawak — S 35985 from G. Santubong): planted in Sabah (SAN 
97075). Wild trees in Peninsular Malaysia to New Guinea, beyond the range of cultivation 
of kechapi, have more delicate twigs, smaller subglabrous leaves, withering yellow, the 
leaflets with fewer veins and pinkish petals in rather shorter inflorescences, the fruits sweet- 
tasting with thinner smoother pericarp and falling when ripe. In the Philippines and from 
Sulawesi eastwards, the two forms seem perfectly distinct, but in Borneo and westwards it 
becomes impossible to draw a clear line between them, where the array of forms apparently 
spans the range from the wild form found elsewhere to something more approaching S. 
dasyneuron, with the cultivated sentul nearer the first, kechapi the second. Careful analysis 
of ‘wild’ populations might shed light on the origins of the various cultivars, of which one, 
at least, is tetraploid. Very rarely the apical leaflet is deeply trilobed (e.g., S 43449). 


12. TOONA (Endl.) M.Roem. 


(from toon, the Indian name for T. ciliata) 


surian (preferred trade name) 


Jennifer M. Edmonds & David J. Mabberley 


Fam. Nat. Syn. Monogr. 1 (1846) 131, 139; Merrill, Enum. Philip. Pl. 2 (1923) 357; Backer & 
Bakhuizen f, FJ 2 (1965) 117; Pennington & Styles, Blumea 22 (1975) 512; Anderson CLTS (1980) 
253; Mabberley in Mabberley & Pannell, TFM 4 (1989) 256, PB 2nd. ed. (1997) 718; Edmonds, 
Commonw. For. Rev. 72 (1993) 181, in Mabberley et al., FM 1, 12 (1995) 358; PROSEA 5, 2 (1995) 
492; Argent et al. (eds.), MNDT-CK 2 (1997) 424; Beaman & Anderson, PMK 5 (2004) 134. 
Basionym: Cedrela L. sect. Toona Endl., Gen. Pl. 2 (1840) 1055. Synonym: Cedrela L., p.p., Hiern 
in Hooker f, Fl. Brit. Ind. 1 (1875) 568, King, J. As. Soc. Beng. 64, 1 (1895) 89, Ridley, FMP 1 
(1922) 415, Symington, Mal. For. 4 (1935) 119. 


Deciduous or semi-evergreen, monoecious trees. Indumentum of simple hairs. Bud scales 
present. Leaves spirally arranged, usually paripinnate, without pseudogemmula; leaflets 
more than 8 on each side of rachis, opposite or subopposite, not strongly asymmetrical, 
margin entire to serrate, domatia usually present. Inflorescences much-branched thyrses. 
Flowers unisexual, rarely bisexual; calyx 5(or 6)-lobed or 5 (or 6) sepals free, imbricate to 
cup-shaped in bud; petals 5 (or 6), much less than 12 mm long, free, aestivation imbricate 
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(quincuncial), usually adnate to the pulvinate, cushion-shaped androgynophore (disc); 
stamens 5 (or 6), free, arising from androgynophore, sometimes alternating with 1-5 
filamentous staminodes; ovary 5-locular, each locule with 6—10 ovules, stylehead discoid, 
usually 5-rayed. Fruit a woody septifragal capsule, valves opening from apex; columella 
softly woody, 5-angled, extending to capsule apex. Seeds winged at both ends, when 
attached distally, or at one end, when attached by seed-end to proximal part of the 
columella; endosperm residual; embryo with collateral, flattened, leaf-like cotyledons; 
radicle laterally exserted. Germination phanerocotylar; eophylls opposite, trifoliolate, the 
leaflets deeply lobed or dentate. 


Distribution. Four or five species from E Pakistan to S China and E Australia, with T. 
ciliata M.J.Roem. (toon) almost throughout the range. In Sabah and Sarawak, two species 
are known. 


Ecology. In Sabah and Sarawak species of Toona occur in lowland to lower montane 
forests at altitudes to 1300 m. The trees are frequently associated with riverine habitats. 


Uses. Valuable timbers especially T. ciliata, which, as red cedar, was the most important 
cabinet timber in Australia. In SE Asia, the surian timber is widely used for light 
construction work, furniture, joinery, cabinet work, packing cases and boxes, decorative 
panelling, musical instruments, wood-carvings, veneer and plywood. 


Notes. Seriously under-recorded in the Flora area, partly due to their tall smoothish, straight 
boles making specimen collection difficult, and because the fruits mature several months 
after flowering. The descriptions have therefore had to be based, at least in part, on 
materials from outside the Flora area. Toona sinensis (A.Juss.) M.Roem, a high-altitude 
species in Peninsular Malaysia, recogniseable by its serrate leaflets, completely glabrous 
flowers and unpleasant-smelling shoots has been recorded from Borneo in error. 


Key to Toona species 


Twigs inconspicuously lenticellate with minute lenticels. Leaflets usually glabrescent on 
midrib above. Flower buds with inconspicuous shortly ciliate fringe to petal margins, not 
forming bands; styles glabrous. Fruit valves smooth to lenticellate with small inconspicuous 
lenticels, red or light to reddish DrOWN. ............cccescceseesseeseeeseeeeeeeeeeeeceecnsecnseenseenaes 1. T. ciliata 
Twigs prominently lenticellate with warty lenticels. Leaflets usually conspicuously pilose 
on midrib above. Flower buds usually with dense ciliate bands of long hairs on petal 
margins; styles pilose. Fruit valves verrucose with conspicuous rusty lenticels, darkish or 
blackishibrowtiess wescasstastcsaeni tn tat hea dearest ale deaieanaslelont, Safdar aliases 2. T. sureni 


1. Toona ciliata M.Roem. Fig. 30. 
(Latin, ciliatus = with fine hairs, resembling an eyelash; referring to the margins of petals 
and sepals) 


Fam. Nat. Syn. Monogr. 1 (1846) 139; Edmonds op. cit. (1995) 366; PROSEA 5, 2 (1995) 497; 
Turner, Gard. Bull. Sing. 47 (1995) 342; Beaman & Anderson op. cit. 134. Basionym: Cedrela toona 


199 


TREE FLORA OF SABAH AND SARAWAK VOL. 6 (2007) 


Roxb. ex Rottl. apud Willd., Neue Schrif. Naturf. Freunde Berlin 4 (1803) 198; Hiern op. cit. 568. 
Type: Klein s.n. in Herb. Willd. 4828', India, Madras, 1799 (holotype B-WILLD; isotypes K, LIV 
{microfiche seen]). Synonyms: Joona hexandra M.Roem. op. cit. 139; Surenus toona (Rottl.) Kuntze, 
Rev. Gen. Pl. 1 (1891) 111; Toona ciliata M.Roem. var. hexandra (M.Roem.) Bahadur, Monogr. 
Toona (1988) 93. (For complete synonymy cf Edmonds op. cit. 1995.) 


Tree to 35 m tall; bole to 22 m tall, with or without buttresses (to 3.5 m); crown usually 
rounded, spreading to 21 m across, occasionally dense. Bark white, greyish white to brown, 
usually fissured and flaking; inner bark brown to reddish, fibrous. Sapwood white, pink or 
red; heartwood pinkish red; sweetly aromatic when cut. Twigs glabrescent to pilose, 
inconspicuously lenticellate with small lenticels. Leaves (15—)26—35(—69) cm long; rachises 
glabrous to sparsely pilose, often reddish; petioles 6—-9(—11) cm long, glabrous to pilose; 
leaflets (S—)8-10(-15) on each side of rachis, glabrescent with scattered hairs on upper 
surface of midribs, glabrescent to pilose on lower surfaces, rarely velutinous on both 
surfaces; blades lanceolate to ovate-lanceolate, (7)9-13.5(—16) x (2.2-)3.6—4.8(-6) cm, 
base usually asymmetrical, margins entire, apex acute to acuminate; petiolules 0.5—0.9(- 
1.4) cm long, glabrescent to pilose, rarely velutinous. Inflorescences to 44 cm long, 
pendent, sweetly scented; axes often lenticellate, pilose to pilose-villous with short to long, 
spreading or appressed hairs. Flowers 3.5—4.6(—6) mm long; pedicels 0.5—0.75(-1) mm 
long, usually pilose, occasionally villous; calyx 0.75-1(-1.25) mm tall, glabrescent or 
pilose outside, lobes imbricate, sepals spathulate, (0.5—)0.75—1 =< (0.5—)0.75—1(-1.25) mm, 
margins shortly ciliate; petals white to creamy-white, 3.5-4.9(-5.8) x (1.3—-)2-2.6(-3.1) 
mm, usually glabrescent occasionally pilose outside, margins shortly ciliate; 
androgynophore (1.75—)3.0-4.5(-5.5) mm long; filaments 1.25—2.5 mm long (male 
flowers), 0.75-1.25(-1.75) mm long (female flowers), glabrous to pilose-villous, anthers 
0.5-1.1 = 0.3-0.7(-0.9) mm, apices usually apiculate, often with long appendage, 
antherodes usually sagittate, 0.5—-0.75(-0.9) x 0.3-0.5 mm, often with long apiculate 
appendage; disc 1.25—1.75(—2.5) mm diameter, reddish orange, pilose; ovary 1.25—1.8 mm 
diameter, sparsely to moderately pilose, each locule with 5—8 ovules, style 1-2.5(-3) mm 
long, 0.2-0.4 mm diameter (in male flowers), 0.3—1.5 mm long, 0.3—0.5 mm diameter (in 
female flowers), glabrous, stylehead 0.75—1.1(—1.25) mm diameter. Fruits 15—20(—28) mm 
long; columella 13—17(—28) x 6-10 mm, concave with apical scarring; valves red to reddish 
brown, smooth to lenticellate with many small (0.1-0.6 mm diameter) scattered lenticels. 
Seeds winged at both ends, 11-19 x 2.5—4.0(—5.8) mm, wings unequal, apices narrowly 
obtuse; seed body 5—8 mm x 1.1—2.4(—3) mm. 





Vernacular names. Sabah—l/impaga (preferred name), ranggu (Dusun). 


Distribution. Pakistan, India, Bangladesh, S China, Myanmar, Thailand, Sumatra, 
Peninsular Malaysia (Kedah, Langkawi, Penang, Perak), Java, Borneo, the Philippines, 
Sulawesi, Nusa Tenggara, Maluku, New Guinea and New Britain to E Australia. In Borneo, 
known only in Sabah from Keningau, Kota Kinabalu, Ranau and Sandakan districts (e.g., 
SAN 20212, SAN 25518, SAN 49242, SAN 56902 and SAN 73475) and in Kalimantan (e.g., 
bb. 29226). 


Ecology. It has been planted in some areas of Sabah, but is reported as common to scarce in 
primary and disturbed, often riparian, rainforests from sea-level to 1000 m altitude. 





' Note that copies of the IDC microfiche edition seen (K, L, P) are defective in including neither this sheet nor 
those near it in Herb. Willd. 
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Fig. 30. Toona ciliata. A, flowering leafy twig; B, longitudinal section of male flower; C, female 
flower with sepals and petals removed; D, longitudinal section of female flower; E, 
infructescence; F, fruit; G, columella; H, seeds. (A—D from SAN 58856; E-H from SAN 2021/2.) 
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Uses. The timber is highly valued, especially in India and Australia; it is used in house and 
boat construction, for high grade furniture and carvings, and to make tea-chests, oil casks, 
pencils and musical instruments. The flowers are used as a source of red and yellow dyes 
for silk. Various parts are used medicinally throughout its range; the bark is a powerful 
astringent, a tonic and an anti-periodic, and is also used to treat dysentery and wounds. 


Notes. The recent attempt (Almeida & Almeida, J. Bombay Nat. Hist. Soc. 91 [1995] 473) 
to push aside the well known name Toona ciliata in favour of ‘T. hexandra (Wall.) M. 
Roem.) fails because the epithet ‘hexandra’ was not validated until 1846 and T. hexandra 
was first put in the synonymy of T. ciliata and not vice versa; the supposed basionym, 
Cedrela hexandra Wall. in Roxb., Fl. Ind. 2 (1824) 425, was a nomen provisorium and all 
the new infraspecific names proposed by the Almeidas (op. cit.) under ‘T. hexandra (Wall.) 
M.Roem.’ are illegitimate. 


This is the most wide-ranging Toona species and it exhibits considerable variation in 
filament pubescence. The type has glabrous filaments and this form extends to Hainan. 
With a more restricted distribution within this range, are trees with glabrescent or sparsely 
pilose-villous filaments; extending the range to E Australia are trees with conspicuously 
villous filaments. Whether the eastern variants should be recognised infraspecifically has 
yet to be determined. The name ‘Toona (Cedrela) velutina (DC.) M.Roem.)’ has often been 
given to specimens that have a dense velutinous pubescence on the vegetative organs. Such 
a variation in pubescence occurs in nearly all Toona species, and can occur within the same 
population of trees or sometimes even on different parts of the same tree, particularly 
represented by specimens collected at different seasons. 


An important timber tree in the Philippines, occurring at low to medium altitudes in primary 
forests and commonly known as T. calantas Merr. & Rolfe (Philip. J. Sci. C. Bot. 3 (1908) 
105), is morphologically similar to T. ciliata. It may be a distinct species or merely a large- 
fruited geographical variant of 7. ciliata. The fruits are usually (2—-)2.8-4 cm long, with the 
columellas 2.4—4 x 0.7—1.5 cm; the valves are dark red or reddish brown, smooth, 2.4—4.1 x 
0.4-1.4 cm, and lenticellate with numerous smallish lenticels (0.1—1 mm diameter), which 
are often even smaller and denser towards the base of the capsule. The seeds are (14-)20- 
32 x 3-6 mm with unequal wings broadly obtuse apically and with the seed body 4.2-10 x 
1.5-3 mm. Some Joona specimens from Sabah might be referable to this large-fruited 
taxon. 


2. Toona sureni (Blume) Merr. 
(Latinized form of Javanese plant name, suren) 


Interpr. Rumph. Herb. Amb. (1917) 305, Merrill op. cit. (1923) 357; Backer & Bakhuizen f op. cit. 
117; Mabberley op. cit. (1989) 258; Edmonds op. cit. (1995) 363; PROSEA 5, 2 (1995) 498; Turner 
op. cit. 342; Argent et al. (eds.) op. cit. 424. Basionym: Swietenia sureni Blume, Cat. Gew. Buitenz. 
(1823) 72. Lectotype (selected here): Reinwardt s.n., Java (L [Acc. No. 903257725]). Synonyms: 
Cedrela febrifuga Blume, Verh. Bat. Gen. 9 (1823) 135, Ridley op. cit. (1922) 415; Cedrela sureni 
(Blume) Burkill, Gard. Bull. Str. Settl. 5 (1930) 122, Symington op. cit. 122. 


Tree to 40 m tall; bole to 25 m tall, with or without buttresses (up to 1 m); crown spreading, 


occasionally dense. Bark grey-brown, grey, light- or dark-brown, usually vertically fissured 
and flaking; inner bark pinkish white, brown, reddish or orange, fibrous. Sapwood cream, 
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pink or pale red; with cedar-aroma when cut. Twigs pilose and often densely and 
prominently lenticellate with large fuscous (= greyish brown), verrucose (= warty) lenticels. 
Leaves 29-52(—84) cm long; rachises glabrescent to moderately pilose or densely 
villous/velutinous; petioles 6-10 cm long, glabrescent to pilose, often lenticellate; leaflets 
7-10(-12) on each side of rachis, upper surface glabrescent to moderately pilose, (usually 
with short hairs and club-shaped glands) on the midribs and lateral veins, lower surface 
occasionally glabrescent though usually pilose to densely villous/velutinous and fuscous; 
blades lanceolate to ovate-lanceolate, 6—15.5(—19.5) x 3—5.5(—7) cm, base symmetrical to 
asymmetrical, margin entire, apex acuminate, occasionally acute; petiolules 0.2—0.5(-1.2) 
cm long, glabrescent to pilose/villous. Inflorescences to 32 cm long, pendent; axes pilose to 
villous with medium to long spreading hairs, occasionally glabrescent. Flowers sweetly 
aromatic, 4.2-5 mm long; pedicels (0.3)0.75—1(—1.25) mm long, pilose to villous; calyx 1— 
1.3 mm tall, glabrescent to pilose outside, lobes imbricate, sepals usually shallowly 
triangular, especially in bud, 0.6—-1 = 0.8—-1.5 mm, glabrescent to villous outside, apices 
usually acute, margins ciliate; petals white or creamy-white, 3.5—4(—-5) < 1.6—2(-3.2) mm, 
glabrescent to villous outside, but usually with conspicuous long appressed hairs forming 
ciliate bands on petal margins in bud; androgynophore 2.5—3.5(—4.7) mm long; filaments 
1—1.75(—2.5) mm long (in male flowers), 1-1.3 mm long (in female flowers), pilose to 
villous with scattered to dense long hairs, anthers 0.75—1.25 x 0.3—0.4(—0.8) mm, apices 
often apiculate, antherodes 0.5—-0.9 x 0.25—-0.6 mm, sagittate; disc 1.25-1.75(-2.5) mm 
diameter, reddish, densely pilose; ovary 1.6—2.75 mm diameter, moderately to densely 
pilose, each locule with up to 6-ovules, style 0.6—1.5(—3) x 0.25—0.5 mm (in male flowers), 
0.5-1 <x 0.3 mm (in female flowers), pilose with scattered usually appressed hairs 
especially on the lower half, stylehead 0.6—0.9(—1.25) mm diameter. Fruits 14—20(—24) mm 
long; columella 14—20(—24) x 5—8(—10) mm, concave with apical scarring; valves dark to 
blackish brown, rough, verrucose with conspicuous, often ovoid rusty lenticels, 0.3—2 x 
0.4-1.25 mm. Seeds winged at both ends, 1 1—20(—22) x (3-)44.8 mm, wings unequal with 
broadly obtuse apices; seed body 5-8 x 1.5—2 mm. 








Vernacular names. Sabah—limpaga (Dusun Tambunan), ranggoh or ranggo (Dusun). 
Sarawak—tarak (Kelabit); Kalimantan—suren. 


Distribution. India, Nepal, Bhutan, Myanmar, S China, Thailand, Sumatra, Peninsular 
Malaysia, Java, Borneo, the Philippines, Sulawesi, Lesser Sunda Islands, Maluku and New 
Guinea. In Borneo uncommon (rarely collected); so far known only from two records from 
the Kelabit Highlands (teste Noraini photographs) and Bario, Marudi districts (R. Lian /) in 
Sarawak. This species has been much confused with 7. ciliata to which all Sabah specimens 
thus named (see above) are here referred. No indigenous Sabah specimen can confidently 
be placed here. 


Ecology. Said to be common to rare in different types of forests, often in logged and 
disturbed areas, usually on hillsides or slopes often associated with streams or rivers, from 
sealevel to 1300 m. 


Uses. The trees are fast-growing and the timber is favoured for house- and boat-building in 
Sarawak due to its lightweight properties. Medicinally, the bark is used as a powerful 
astringent and a purgative throughout its range; in Indonesia it is used as an astringent and a 
tonic for treating diarrhoea, dysentery and other intestinal infections. Leaf extracts have an 
antibiotic activity against Staphylococcus. 


Notes. The original description refers to a fruiting tree and notes the form of the 
inflorescence, but not the flowers. In Blume’s herbarium, there is no fruiting material of the 
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right date and, indeed, only one sheet bearing his name ‘Swietenia surenis [sic]’: this 
flowering specimen is here chosen as lectotype. 


Across its range, this species exhibits a number of large-fruited variants, of which the most 
striking was described as Cedrela celebica Koord. (Med. s'Lands Plant. Batav. 19 (1898) 
636) from NE Sulawesi. Its capsules are larger, generally 35-42 mm long, with columellas 
29-38 x 13-18 mm; the verrucose valves are 36-41 <x 9-11 mm and covered with large 
rusty lenticels 0.75—1.25 mm diameter; the seeds are 18-29 x 6-9 mm. Whether this is 
merely a large-fruited variant of 7. sureni or a distinct taxon remains to be resolved. 


13. VAVAEA Benth. 


(Vava’u, Tonga) 


In Hooker, Lond. J. Bot. 2 (1843) 212; Merrill, Enum. Philip. Fl. Pl. 2 (1923) 359; Backer & 
Bakhuizen f, FJ 2 (1965) 119; Pennington, Blumea 17 (1969) 351; Pennington & Styles, Blumea 22 
(1975) 464; Whitmore, Tantra & Sutisna, CLK 2, 1 (1990) 234; Mabberley et al., FM 1, 12 (1995) 34; 
Mabberley, PB 2nd. ed. (1997) 742; Argent et al. (eds.), MNDT-CK 2 (1997) 424; PROSEA 5, 3 
(1998) 573; Beaman & Anderson, PMK 5 (2004) 134. 


Trees or treelets with Terminalia-branching. Indumentum of simple hairs. Bud scales 
absent. Leaves simple. Inflorescences axillary or sometimes extra-axillary panicles of 
cymose branches, rarely subtended by a few subulate reduced leaves. Flowers mostly 
bisexual; calyx 4- or 5(—7)-lobed, with open rarely imbricate aestivation; petals (3 or) 4-6, 
free, imbricate, rarely contorted; staminal tube cylindrical or cup-shaped; filaments partly 
free, anthers 9-23, attached at ends of filaments; disc patelliform (= kneecap-shaped) or 
cup-shaped, united to base of staminal tube, or forming androecial ribbing, or absent; ovary 
2-6-locular, each locule with 1 or 2 (rarely 3) collateral ovules or with 4-10 ovules in 2 
rows. Fruit a berry with fleshy to woody pericarp. Seeds 1—3(—7), ovoid or planoconvex, 
with thin sarcotesta; thin endosperm sometimes present; embryo with planoconvex, 
collateral cotyledons; radicle superior, small, included or extending to the surface. 
Germination cryptocotylar; eophylls opposite, simple. 


Distribution. Four species from Sumatra to tropical Australia and Polynesia, one restricted 
to Fiji and two to New Guinea. In Sabah and Sarawak the genus is represented by one 
species. 


Vavaea amicorum Benth. Fig. 31. 
(Latin, amicorum = of friends; alluding to Tonga [Friendly Islands]) 


In Hooker, Lond. J. Bot. 2 (1843) 212; Merrill op. cit. (1923) 359; Pennington op. cit. 358; Whitmore, 
Tantra & Sutisna op. cit. 234; Mabberley et al. op. cit. 35; Argent et al. (eds.) op. cit. 426; Beaman & 
Anderson op. cit. 134. Type: Barclay s.n., Tonga, Vava’u, May 1840 (holotype K). Synonyms: Vitex 
bantamensis Koord. & Valeton, Bijdr. Booms. Java 7 (1900) 210; Vavaea bantamensis (Koord. & 
Valeton) Koord. & Merr. in Koorders & Valeton, Atl. Baum. Java 2 (1914) err. slip ¢. 298, Backer & 
Bakhuizen f op. cit. (1965) 120. 
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Fig. 31. Vavaea amicorum. A, fruiting leafy twig; B, detail of part of lower leaf surface showing 
tine venation and indumentum; C, fruit; D, flowering leafy twig; E, flower with sepals and 
petals removed; F, longitudinal section of flower. (A-C from Keith 6212, D-F from FD FMS 
41260 [= Orolfo 7125).) 
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Treelet or tree to 30 m tall, usually much less; bole to 30 cm diameter; buttresses absent, 
rarely to 3 m tall, 2 m out. Bark brown, smooth, lenticellate to scaling, scales S—10 x 5 mm; 
inner bark off white. Sapwood off white, darkening on exposure. Twigs 2—5(-10) mm 
diameter apically. Leaves in terminal rosettes, subglabrous to densely hispid; blades 
oblanceolate to obovate, rarely orbicular, (2.2—)3—22(—27) x (2—)5—9(-13) cm, base cuneate 
to attenuate, rarely truncate, apex obtuse, with or without an acute to obtuse acumen, less 
often more or less truncate; lateral veins 6—-11(—16) on each side of midrib; intercostal 
venation sometimes conspicuously reticulate; petioles (2—)3—22.5(-45) mm _ long. 
Inflorescences (1.5—)2—13(-15) cm long; axes more or less pubescent; bracts linear- 
lanceolate, rarely foliaceous 14(-40) mm long. Flowers: pseudopedicels 1-5 mm long; 
calyx 1-3.5(-5) mm long, 4—6(—7)-lobed, the lobes deltate, ovate or oblong, with open 
aestivation, rarely foliaceous and somewhat imbricate at base; petals (3 or) 4-6, oblong to 
oblanceolate or rarely spatulate, 4—9.5 mm long, rather fleshy, imbricate or rarely contorted; 
filaments white or pinkish becoming yellow with age, united for 1/5 to almost their entire 
length, rarely with an apical pair of small lobes; staminal tube cup-shaped or short-tubular, 
2-5.5 mm tall, 2.5—-3 mm diameter, hirsute distally outside, densely barbate (= with tufts of 
long weak hairs) at throat, often purplish, anthers 9-17, ovoid or subspherical, rarely 
elongate, 0.3—1.2 mm long, glabrous or with a few hairs on connective; disc patelliform, 
cup-shaped or (short-tubular), 0.5—2 mm tall, glabrous to pubescent; ovary 2—4-locular, 
each locule with | or 2 (or 3) collateral ovules, stylehead depressed-capitate Fruits globose, 
rarely apiculate, 0.8—2 cm diameter, purplish black when ripe; pericarp usually thin and 
fleshy, rarely thickened and woody. Seeds 1-4. 





Vernacular names. Sabah—chendana (preferred name), sendana (Bajau). 


Distribution. Sumatra to the Philippines, tropical Australia and Tonga. In Borneo, known 
only in Sabah from Kuala Penyu, Lahad Datu, Sandakan and Semporna districts (e.g., FD 
FMS 41260, SAN 26307, SAN 97012, SAN 126255 and SAN A 1537) and in Kalimantan 
(e.g., Kostermans 5958 and de Vogel 1802). 


Ecology. In forests at altitudes to 1250 m, frequently on limestone. 


Uses. In Sabah, the timber is used as incense wood and in local burial rites. Considered a 
substitute for sandalwood in Fiji and the Caroline Islands, the wood is used for house 
contruction, furniture, cabinet work, joinery and interior finishing in the Philippines and 
Papua New Guinea (cf PROSEA op. cit. 1998). 


14. WALSURA Roxb. 


(from wallurse or walsura, the Tamil name for W. trifoliolata (A. Juss.) Harms of India) 


Hort Beng. (1814) 32, nom. nud.; Fl. Ind. ed. Carey, 3 (1832) 386; Hiern in Hooker f,, Fl. Brit. Ind. 1 
(1875) 563, p.p.; King, J. As. Soc. Beng. 64, 1 (1895) 82, p.p.; Ridley, FMP 1 (1922) 412, p.p.; 
Merrill, Enum. Philip. Fl. Pl. 2 (1923) 399, p.p.; PEB (1929) 131, p.p.; Backer & Bakhuizen f, FJ 2 
(1965) 129; Pennington & Styles, Blumea 22 (1975) 472; Anderson, CLTS (1980) 253, p.p.; 
Mabberley in Mabberley & Pannell, TFM 4 (1989) 252, p.p., PB 2nd. ed. (1997) 752, Gard. Bull. 
Sing. 55 (2003) 195; Clark, Blumea 38 (1994) 257, in Mabberley et al., FM 1, 12 (1995) 45; Coode et 
al. (eds.), CLBD (1996) 206, p.p.; Argent et al. (eds.), MNDT-CK 2 (1997) 426; PROSEA 5, 3 (1998) 
578; Beaman & Anderson, PMK 5 (2004) 134. 
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Pachycaul to leptocaul trees. Indumentum of simple and/or bifid hairs. Bud scales absent. 
Leaves imparipinnate with 2—5 opposite lateral leaflets on each side of rachis or unifoliolate; 
pseudogemmula absent; rachis swollen at insertion of leaflets. Inflorescences 

axillary thyrses. Flowers bisexual or male; calyx 5-lobed; petals 5, free, aestivation 
imbricate to valvate; androecium of discrete filaments or a 10-lobed tube with truncate to 
weakly bifid lobes; disc annular; ovary 2(or incompletely 4?)-locular, each locule with 2 
collateral ovules, stylehead capitate to cylindrical, sometimes with 2 apical lobes. Fruit a 1- 
or 2(—?4)-seeded berry or 1- or 2-seeded weakly dehiscent capsule; pericarp with thin layer 
of sclerenchyma, the locules separated by a thin septum. Seeds with pre-raphe-funicular 
aril; endosperm absent; embryo with planoconvex, collateral cotyledons; radicle superior, 
included or extending to the surface. Germination cryptocotylar; eophylls spirally arranged, 
simple, entire. 


Distribution. Sixteen species from Sri Lanka to the Himalaya and Indo-China through 
Malesia to New Guinea. In Sabah and Sarawak, the genus is represented by six species and 
one incompletely known taxon. 


Ecology. Lowland and hill forests at altitudes to 1000 m with one species, W. grandifolia 
confined to limestone habitats. 


Uses. The timber is used locally for general construction and interior work. In the 


Philippines, the wood of W. pinnata is considered a substitude for ‘guijo’ (Shorea guiso 
(Blanco) Blume) timber. 


Key to Walsura species 
(excluding Walsura sp. A) 


1. Leaflets strongly rugose, to 21(—28) <x 10 cm. Filaments almost free...3. W. grandifolia 
Leaflets not rugose, usually smaller, if not, staminal tube present.....................0008 2 


2. Twigs 8-15 mm diameter apically. Leaves with 4 (or 5) leaflets on each side of 


TACHI ss ioc ds eee eka Mobs hea ees Oa EA eae eee eee eee 4. W. pachycaulon 
Twigs 2.5-8 mm diameter apically. Leaves with 1-3 leaflets on each side of 
TACHIS sett acc aac net od acetal saan Sut nd ta dsetlaceatd hia kitect dane Aart site tripe teins talatatiatatg 3 
3. Leaflet apex with an acumen (2—)2.5—5 cm long.................06665 6. W. sarawakensis 
Leaflet apex acute or with an acumen to 1.5 cm long............. cece cece ee ee nent eee neees 4 


4. Leaflet puberulent to densely pubescent below. Inflorescence a tightly condensed 
thyrse to 1.7 cm long. Fruits 4-winged to rhomboidal in cross-section, 
dehiscentyis; a vgechd avon scveges eves atesey dea cnar tamed wuiceeseeteeben 2s We dehiscens 
Leaflet glabrous below. Inflorescence subcorymbose cymes or open thyrse with up to 
third order branching, 8-35 cm long. Fruits round in cross-section, indehiscent........ 5 

5. Leaves to 25 cm long; petioles 3—5 cm long; leaflets ovate, lateral ones 5.5—14.5 x 2-4.5 
cm. Inflorescences subcorymbose cymes. Fruits brownish green tomentellous, 
ClipSOid oeic25 cceacec eas Vu eaten goed seed eb eoeeads bss eevee sean ss eg bcievenebens 1. W. decipiens 
Leaves to 50 cm long; petioles c. 9 cm long; leaflets narrowly oblanceolate or elliptical- 
oblong, lateral ones 5.5—25 x 2—11.5 cm. Inflorescences an open thyrse with up to third 
order branching. Fruits glabrous to finely  puberulent, spherical to 
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OVOID his doe ede BigP isi Hie este aiex ee ec OS eee eee > Wi pinata 


1. Walsura decipiens Mabb. Fig. 32. 
(Latin, decipiens = deceiving; an allusion to collectors being led to believe it belonged to 
Burseraceae, Leguminosae, or Sapindaceae) 


Gard. Bull. Sing. 55 (2003) 195. Type: Meijer SAN 36201, Sabah, Labuk Rd. mile 25.5 (holotype 
SAN; isotypes K, KEP, L, SAR, SING). Synonym: Walsura pinnata auct. non Hasskarl (1855): Clark 
op. cit. (1994) 276, p.p., op. cit. (1995) 48, p.p. 


Tree to 28 m tall; bole to 6 m tall, to 30 cm diameter. Bark scaly, dark red-brown; inner 
bark pinkish red. Young twigs pale brown, finely sericeous, lenticellate, older ones 4-5 mm 
diameter apically. Apical buds strongly fulvous-hairy. Leaves to 25 cm long; petioles 3-5 
cm long, terete; leaflets glabrous and somewhat glaucous below when dry, lateral ones 2 on 
each side of rachis; blades ovate, that of lateral leaflets 5.5—14.5 x 2—4.5 cm, the apicals 
larger than laterals, articulated at petiolule apices, base acute, apex acuminate, acumen to 
1.5 cm long; lateral veins 8-12 on each side of midrib, arising almost at right angles to 
midrib but strongly arcuate, looping together but not reaching margin; petiolules 8-18 mm 
long, that of apical leaflet to 25 mm long, conspicuously swollen at both ends. 
Inflorescences subcorymbose cymes to 20 cm long, in axils of current flush of which apical 
leaves scarcely developed; axes densely fulvous-pilose; peduncles to 7 cm long, with 
branches to 9 cm long, bearing apical head of branchlets, each branched once or twice more 
and bearing cymules of 1—5 flowers; bracts triangular, to 2 mm long, usually much less, 
densely hairy, caducous. Flowers: pedicels c. 1 mm long; bracteoles triangular, 0.5—1 mm, 
densely hairy, persistent; calyx c. 0.8 mm tall, green, lobes broadly triangular, apices 
rounded to acuminate, very hairy outside; petals oblong, c. 3 x 1 mm, white, hairy outside, 
apex obtuse; filaments 10, alternately long and short, the longer ones almost as long as 
petals, weakly bifid, apically strigose, pale green, anthers ovate, c. 0.7 mm long, apiculate, 
sparsely hairy, bright yellow, inserted between 2 apical lobes; disc fleshy, annular; ovary 
glabrous, style to 1.2 mm long, stylehead flattened with apical papilla and peripheral flange. 
Fruits ellipsoid, 2.5-3 cm long, indehiscent, round in cross-section, brownish green 
tomentellous, apex usually apiculate. Seed 1, ellipsoid. 


Distribution. Endemic in Borneo, known only in Sabah from Keningau, Sandakan and 
Tawau districts (e.g., SAN 30552, SAN 31560, SAN 35017, SAN 118523 and SAN 118575) 
and in Sarawak from Baram district (e.g., S 35017). 


Ecology. Rain forest at altitudes to 150 m. 


2. Walsura dehiscens T.Clark 
(Latin, dehiscens = splitting open; the fruit) 


Blumea 38 (1994) 287, op. cit. (1995) 53. Type: Clark 78, Sarawak, Simunjan district, Sabal FR 
(holotype L; isotypes FHO [not found], SAR [not found]). 
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h— -———cxoH 
1 mn ] mm 1 mm 


Fig. 32. Walsura decipiens. A, leafy twig; B, flowering leafy twig; C, flower bud; D, open 
flower; E, open flower with some sepals and petals removed; F, adaxial view of stamens; G, 
fruiting twig; H, cross section of fruit; I, indumentum on fruit wall; J, indumentum on lower 
leaflet surface. (A from SAN 3/560, B-F from SAN 36201, G-J from $ 35017.) 
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Tree to 9-13) m tall; bole to 8(—12) cm diameter. Bark smooth, grey; inner bark pale 
yellow or pinkish. Twigs /.5—3.5 mm diameter apically, glabrous to puberulous, densely 
lenticellate, dark brown to blackish. Leaves 25—30(—35) cm long; petioles 4.5—9.5 cm long, 
1.5—2(—2.5) mm thick, more or less terete, lenticellate; ower surface of leaflets glaucous 
except on the veins, puberulent to densely pubescent, lateral ones 2 on each side of rachis; 
blades of terminal and upper lateral leaflets elliptical (to obovate), basal ones ovate to 
elliptical, (9-)//—16(-19) =x 4-6(-8) cm, apex acute with acumen to 1.5 cm long; lateral 
veins 6—9 on each side midrib; petiolules 0.7—2(—2.5) x 0.6-1.2 mm. Inflorescences tightly 
compact thyrses, 1-1.7 cm long, \(or 2)-branched, branches to 4 mm long, all densely 
hairy. Flowers: buds cylindrical, 1.5-1.6 x 1.2-1.3 mm; calyx 1-1.4 mm tall, lobes c. 0.6 
mm; petals 2.2—-2.5 x 1-1.8 mm, glabrous inside; androecium c. 1.5 mm tall, cylindrical to 
barrel-shaped, tubular in the lower 1/5, filaments pubescent on edges, apically bifid, teeth 
c. 0.2 mm long, anthers c. 0.5 mm long, shortly beaked; disc c. 0. 4 mm tall; style c. 0.5 mm 
long, 0.5 mm diameter, below bilobed stigmatic surface c. 0.9 mm diameter. Fruit a /- or 
2-seeded capsule, 4-winged when immature, rhomboidal to subterete in cross-section, 1.7— 
1.5 x 0.6-0.9 cm, subglaucous when fresh, brown when dry, puberulous, weakly 
septicidally dehiscent into 2(—?4) valves. Seeds with white fleshy coat. 





Vernacular names. Sarawak—penyan-ketidoh (Punan). 


Distribution. Endemic in Borneo and known in Sabah from Beaufort, Kota Kinabalu and 
Papar districts (e.g., SAN 33572, SAN 47852 and SAN 78228) and in Sarawak from Belaga, 
Limbang, Lubok Antu, Miri, Serian, Sibu, Simunjan and Sri Aman districts (e.g., Geh & 
Samsuri 1105, S 16648, S 40128, S 43064, S 63391 and S 83356). Also occurring in 
Kalimantan (e.g., Hallier 355, Kostermans 10324 and Winkler 2414) but not yet recorded 
from Brunei. 


3. Walsura grandifolia Ridl. 


(Latin, grandis = large, folium = leaf; large-leaved) 


Bull. Misc. Inform. Kew (1930) 370; Anderson op. cit. (1980) 253; Mabberley, Gard. Bull. Sing. 55 
(2003) 198. Type: Haviland 1635, Sarawak, near Kuching, 5 Oct 1892 (holotype K; isotype SAR). 
Synonym: Walsura pinnata auct. non Hasskarl (1855): Clark op. cit. (1994) 276, p.p., op. cit. (1995) 
48, p.p. 


Treelet to 7 m tall; trunk to 10 cm diameter. Bark smooth, greyish white; inner bark brown. 
Twigs 7-8 mm diameter apically, lenticellate. Leaves c. 40 cm long, glabrous; petioles 10- 
15 cm long, flattened adaxially; /eaflets coriaceous, strongly rugose, lateral ones 2 on each 
side of rachis; blades elliptical to elliptical-oblong (apical one obovate), to 28 x 10 cm, base 
cuneate, apex shortly acuminate; lateral veins 12-15 on each side of midrib, impressed 
above, prominent below; petiolules 2—2.3 cm long (of apical leaflet to 5.5 cm long), stout. 
Inflorescences to 35 cm long, lax; peduncles c. 15 cm long, branches remote, basal ones c. 
8 cm long, apical ones c. 2.5 cm long, few-flowered, puberulous; bracts small, lanceolate, 
pubescent, caducous. Flowers: pedicels c. 2 mm long, pubescent; calyx c. | mm tall, 
pubescent, green, 5-lobed, the lobes subtriangular, acute; petals oblong-ovate, 3.5—4 x 1- 
1.5 mm, pubescent outside, fleshy, green; filaments almost free, c. 0.5 mm wide, unlobed, 
pubescent especially on margins, anthers c. 0.8 mm long, strongly apiculate, apically hairy, 
inserted apically; disc torus-shaped, c. 0. 5 mm tall, glabrous; ovary densely pilose, style 
swollen towards apex, stylehead cylindrical, c. 0.6 mm across, glabrous. Fruits (immature) 
yellow-orange, covered with very fine brownish hairs. Aril juicy, transparent. 
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Distribution. Endemic in Borneo and restricted to Bau and Kuching districts, Sarawak 
(e.g., S 32633, S 41069, S 50390 and S 74985). 


Ecology. Forest on limestone at altitudes to 200 m. Rarely collected. 


Notes. Recently confused with W. pinnata from which it differs in its very large leaflets and 
flowers, its androecium of almost free filaments without apical teeth, its larger disc and its 
longer cylindrical stylehead. 


4. Walsura pachycaulon Mabb. ex T.Clark Fig. 33. 
(Greek, pachy- = thick, caulos = stem; referring to the thick leafy shoots) 


Blumea 38 (1994) 280, op. cit. (1995) 51; Coode et al. (eds.) op. cit. 207. Type: Meijer SAN 53580, 
Borneo, Sabah, Sandakan district, Lungmanis FR (holotype L; isotypes K, SAN, SAR, SING). 


Tree to 29 m tall; bole to 25 cm diameter. Bark grey-brown to blackish; inner bark pink. 
Twigs S—15 mm diameter apically, \enticellate, glabrous. Leaves to 60 cm long; petioles to 
22 cm long, 7 mm thick, flattened to channelled adaxially; /eaflets subcoriaceous, sparsely 
pubescent or glabrous below, lJateral ones 4 (or 5) on each side of rachis; blades narrowly 
oblanceolate to elliptical or oblong, /3—19.5 x 3.5—6.5 cm (distal pairs), basal pairs smaller, 
terminal pairs larger, base somewhat cuneate, apex acuminate; venation prominent on both 
surfaces; lateral veins 10-19 on each side midrib (terminal leaflets), 9-14 (lateral leaflets); 
petiolules to 2.3 cm long, to 2 mm thick. Inflorescences to 45 cm long, in axils of caducous 
undeveloped leaves, puberulous, branched to three orders, first order to 15 cm long. 
Flowers: pedicels 1—2.5 mm long; buds c. 3 mm diameter before anthesis; calyx c. 1.3 mm 
tall, lobes c. 0.5 mm; petals c. 4.2 x 2.2, imbricate; androecium cylindrical, c. 2.4 mm tall, 
forming glabrous tube in lowermost %, filaments pubescent on inner surface, apex bifid, 
anthers c. 0.6 mm long, apex shortly beaked and pubescent; disc c. 0.7 mm tall, glabrous, 
style narrowly obconical, glabrous, stylehead c. 0.4 <x 0.9 mm, apex domed. Fruits 
spherical, to 4.2 cm diameter, brown. Seeds to 2.8 x 1.6 cm, with sweet-tasting aril. 


Distribution. Endemic in Borneo. In Sabah, known from Kinabatangan, Lahad Datu and 
Tawau districts (e.g., SAN 65826, SAN 69355, SAN 113497 and SAN A 4050) and in 
Sarawak from Kapit district (e.g., S 28266). Also occurs in Brunei (e.g., Hansen 1566) and 
Kalimantan (e.g., Kostermans 4421). 


Notes. Specimens SAN 142584 (from Tawau) and SAN 143514 (from Lahad Datu) key out 
here, though these collections have small leaflets and the buds are fulvous-tomentose. Clark 
(op. cit. 1994), included specimens S 2/733, S 21920, S 29617 and S 43853 (all collected 
from small trees to 4 m tall, some on basalt, from Kapit district, Sarawak) in this species. 
They are, however, not canopy trees and do not have the thick stems typical of the species. 
They resemble some forms of W. pinnata and need further study. Likewise, the correct 
identity of other specimens (e.g., SAN 96172 and SAN 100304) collected from small trees 
(with large leaflets to 30 cm long) in Tawau, Sabah and referred to W. pinnata by Clark (op. 
cit. 1994), also need further investigation. 
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5. Walsura pinnata Hassk. 
(Latin, pinnatus = feather-like; the leaf) 


Retzia 1 (1855) 147; Backer & Bakhuizen f op. cit. 129; Anderson op. cit. (1980) 253; Mabberley op. 
cit. (1989) 254; Clark op. cit. (1994) 276, p.p., op. cit. (1995) 48, p.p.; Turner, Gard. Bull. Sing. 47 
(1995) 343; PROSEA 5, 3 (1998) 579; Beaman & Anderson op. cit. 134. Neotype (Clark, 1994): 
Koorders 971, Java, Bogor, tree no. III b 20 [grown from material collected by Hasskarl, Java, south 
Bantam, 1841], 26 June 1892 (BO; ‘clonotype’ Anon. s.n., idem, L [Acc. 926258685]). Synonym: 
Walsura neurodes Hiern op. cit. 564, King op. cit. 84, Ridley op. cit. (1922) 412; Walsura villamilii 
Merr., Phil. J. Sci. 9, Bot. (1914) 308, op. cit. (1923) 380, op. cit. (1929) 132, Masamune, EPB (1942) 
377. 


Tree, 12-37 m tall; bole 11-24 m tall, 24-38 cm diameter. Bark smooth, pale, scaling; 
inner bark pink-brown. Twigs 2.5—8 mm diameter apically, glabrous, usually lenticellate. 
Leaves to 50 cm long; petioles to 9 cm long, 1-4 mm thick, flattened adaxially, usually 
glabrous; /eaflets subcoriaceous, /ower surface glabrous or almost so and glaucous (when 
fresh), lateral ones 2 or 3 on each side of rachis; blades narrowly oblanceolate, elliptical to 
oblong, lateral ones 5.5—25 x 2-11.5 cm, terminal ones slightly larger, base somewhat 
cuneate, apex acute to shortly acuminate, acumen to 1.5 cm long; lateral veins 7—12(-—20) 
on each side of midrib, sometimes with shorter veins in between not reaching margin; 
petiolules 0.4—1.4 cm long. Inflorescences thyrsoid, 8—20(—35) cm long, usually in axils of 
caducous, undeveloped leaves, branched to three orders; primary branches to 10 cm long, 
puberulous. Flowers: pedicels to 2 mm long; buds cylindical prior to anthesis; calyx 1.2— 
1.5 (1-9) mm tall, puberulous outside; petals 3-3.8(-4) x 1.5-1.8 mm, imbricate; 
androecium subcylindrical, with subglabrous tube for about half its length, filaments 
densely pubescent especially inside, apex bifid with teeth c. 0.2 mm long, anthers 0.6—0.8 
mm long; disc 0.2—0.4 mm tall; ovary usually hairy, style more or less cylindrical, glabrous, 
stylehead c. 0. 4 x 0.7—1 mm. Fruit a 1- or 2-seeded, indehiscent berry, spherical to ovoid, 
1.2—2.4(—2.8) x 1.2—2.4 cm, round in cross-section, glabrous to finely puberulous, reddish 
when fresh. Seed ellipsoid, 1.3—2.3 x 0.9-1.3 cm; aril sweet-tasting, colourless. 


Vernacular name. Sabah—/antupak mata kucing (preferred name). 


Distribution. From S China (Yunnan), Vietnam, Myanmar and Thailand to Peninsular 
Malaysia, Java, Borneo, the Phlippines, Maluku (Halmahera, Aru) and Irian Jaya. In 
Borneo, recorded in Sabah (but see below) from Beaufort, Keningau, Kinabatangan, Kota 
Belud, Lahad Datu, Ranau, Sandakan, Semporna, Sipitang and Tawau districts (e.g., SAN 
17583, SAN 35188, SAN 72681, SAN 84004 and SAN 95758) and in Sarawak from Kapit 
and Lundu districts (e.g., S$ 23939 and S 23959). Also occurring in Brunei (e.g., FD FMS 
34472) and Kalimantan (e.g., Mogea 4163). 


Ecology. Lowland rain forest though precise range unclear (see below). 


Notes. Clark (1994: 249, 279) discusses the variation in this species and has informal 
entities for the major variants he recognises. In Sabah, there are typical ‘pinnata’ (e.g., SAN 
86994) and also ‘villamilii’ (e.g., SAN 57288), which has leaves with three or four as 
opposed to two leaflets on each side of rachis with some lateral veins failing to reach the 
leaf margin, but otherwise, according to Clark, they intergrade. Although there is a wide 
range of lateral vein number in the leaflets of Sabah specimens, the great majority fall into 
his broadly circumscribed W. pinnata, though specimens with a very small number of 
lateral 
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Fig. 33. Walsura pachycauton. A, fruiting leafy twig; B, fruit; C, longitudinal section of fruit; D, 


distal part of inflorescence; E, longitudinal section of flower. (A-C from SAN 69355, D-E from 
SAN A 4050.) 
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veins (6 or 7 on each side of midrib as opposed to 14-19) and short inflorescences and 
infructescences (e.g., Mabberley 1664, SAN 30551, SAN 31339, SAN 35168 and SAN 
44553) seem very distinctive. In Sarawak, ‘typical’ W. pinnata has rarely been collected 
(e.g., Pennington 8000 with 6-8 lateral veins on each side of midrib and S 64519 with 18— 
19 lateral veins). Some of the specimens referred to W. pinnata by Clark are now referred to 
W. decipiens and W. grandifolia (see above). Nonetheless, even shorn of these and other 
extraneous materials (see Mabberley op. cit. 2003), W. pinnata seems to me still to be 
heterogeneous, more so when the Kalimantan and Peninsular Malaysian materials included 
herein by Clark are taken into consideration (see also discussion under W. pachycaulon 
above). This perplexing complex still needs further collecting and analysis in the field 
across its supposed range. 


6. Walsura sarawakensis T.Clark 
(from Sarawak) 


Blumea 38 (1994) 283, op. cit. (1995) 52. Type: Purseglove P 5204, Borneo, Sarawak, Bt. Mayeng 
(holotype SING; isotype L). 


Treelet, 2-6 m tall. Twigs 6-8 mm thick apically, glabrous, pale brown, sparsely 
lenticellate. Leaves 52-80 cm long; petioles 15-21 cm long, flattened adaxially, 
subglabrous; Jeaflets subcoriaceous, sparsely pubescent below, /ateral ones 3 on each side 
of rachis; blades lanceolate, to 36(—41) x 12 cm, terminal largest, base shortly attenuate, 
apex acuminate with acumen to 5 cm long; lateral veins 14-18 on each side of midrib, 
prominent on both surfaces. Inflorescences 7.5—8 cm long, in axils of undeveloped leaves, 
branched to second order, lower branches to 1.3 cm long, puberulous. Flower buds cup- 
shaped before anthesis; calyx c. 1.1 mm tall, lobes c. 0.8 mm long; petals 3.2-3.5 x 1.7—1.8 
mm, imbricate, green; androecium cylindrical forming a tube in the lower 4 to %, alternate 
filaments slightly shorter, apices bifid, the teeth c. 0.3 mm long, anthers c. 0.8 mm long, 
apex acute to beaked; disc c. 0.3 mm tall; style cylindrical, glabrous, stylehead subcapitate, 
c. 0.7 x 1.1 mm. Fruit a berry, ellipsoid, 2-3 x 1.7-2.5 cm, glabrous, purplish brown. 
Seeds 1-4, 1.8—2.3 x 1.4 cm; aril white, sticky. 


Distribution. Endemic in Borneo and restricted to Bt. Mersing and Tau Range, Kapit 
district, Sarawak (e.g., Purseglove P 5143 and Purseglove P 5219). Rarely collected. 


Ecology. Lowland forest, at altitudes to 300 m. 


Incompletely known species 


Walsura sp. A 
Clark, Blumea 38 (1994) 290, op. cit. (1995) 55. 


Tree to 35 m tall; bole to 75 cm diameter; buttressed to 1.2 m tall. Bark smooth to flaking, 
reddish. Twigs 2.5—4 mm diameter apically, glabrous, lenticellate. Leaves 13—24 cm long; 
petioles 2.5-5 cm long, slightly flattened adaxially near base, densely puberulous with 
simple and 2-armed trichomes; leaflets subcoriaceous, lateral ones 2 on each side of rachis; 
blades elliptical, 7.5-14 x 3.5—5.5 cm, the apical ones the largest, base acute, apex shortly 
acuminate; midrib and lateral veins prominent below, sparely pubescent (simple and 2- 
armed trichomes); lateral veins 7-10 on each side of midrib; petiolules to 1.2 cm long. 
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Flowers unknown. Fruit a 1- or 2-seeded berry, ellipsoid, 2.2-2.6 x 1.5-1.8 cm, 
puberulous with simple and 2-armed trichomes. Seeds 1—1.5 cm long; aril sweet-tasting, 
fleshy. 


Distribution. Endemic in Borneo and known only in Sarawak from Bintulu and Kuching 
districts (e.g., S 27213, S 27982, S 30670 and S 37776). 


Notes. The indumentum comprising simple and 2-armed trichomes is distinctive. 


15. XYLOCARPUS J.Konig 


(Greek, xulon = wood, karpon = fruit; referring to the woody fruit) 
nyireh (ASEAN standard trade name) 


Naturf. 20 (1784) 2; Merrill, Enum. Philip. Fl. Pl. 2 (1923) 258; Backer & Bakhuizen f, FJ 2 (1965) 
118; Pennington & Styles, Blumea 22 (1975) 525; Anderson, CLTS (1980) 253; Mabberley, Mal. For. 
45 (1982) 448, in Mabberley & Pannell, TFM 4 (1989) 258; Whitmore, Tantra & Sutisna, CLK 2, 1 
(1990) 235; Mabberley et al., FM 1, 12 (1995) 371; Coode et al. (eds.), CLBD (1996) 207; Argent et 
al. (eds.), MNDT-CK 2 (1997) 426; PROSEA 5, 3 (1998) 591. Synonym: Carapa auctt. non-Aublet 
(1775): Hiern in Hooker f, Fl. Brit. Ind. 1 (1875) 566, King, J. As. Soc. Beng. 64, 1 (1895) 87, 
Ridley, FMP 1 (1922) 414, Corner, WSTM 3rd. ed., 2 (1988) 497. 


Semi-evergreen coastal trees. Twigs lenticellate, marked with distinct petiole scars. 
Indumentum of simple hairs. Bud scales present. Leaves paripinnate, without 
pseudogemmula; leaflets opposite, entire, glabrous, I-5 on each side of rachis. 
Inflorescences thyrsoid, axillary. Flowers unisexual; calyx 4-lobed to about the middle, 
valvate; petals 4, contorted and much longer than the calyx in bud; staminal tube margin 
with 8 suborbicular, retuse or shallowly and irregularly divided lobes, anthers 8, included; 
disc cushion-shaped, substanding or surrounding and united with ovary, red; ovary 4- or 5- 
locular, each locule with 3 or 4(-6) ovules, style short, stylehead discoid, its margin 
crenellate (= finely crenate) and its upper surface with four radiating stigmatic grooves. 
Fruit a large pendulous subspherical capsule, tardily dehiscing by 4 (or 5) leathery valves 
from apex. Seeds 5-20, large, irregularly tetrahedral or pyramidal, outermost surface 
convex, attached to central columella, with aerenchymatous (?sarcotestal) coat; endosperm 
absent; embryo with the large cotyledons fused together; radicle lying above the hilum. 
Germination cryptocotylar; eophylls simple, entire, becoming trifoliolate later. 


Distribution. Three species throughout the coastal regions of the Old World tropics from E 
Africa to the W Pacific. Two species occurring in Sabah and Sarawak, though there is a 
single sterile specimen of Xylocarpus rumphii (Kostel.) Mabb. (FD FMS 35386), collected 
from Timbun Mata Island, Semporna district, Sabah in 1938. Xylocarpus rumphii is not a 
mangrove tree but grows on beaches and rocky headlands; it has fissured rather than 
peeling bark and it has more (and more acute) leaftets and larger inflorescences than either 
of the other two species. If the record is confirmed, it is a first for Borneo. 


Ecology. In mangrove swamps and coastal forests on rock and other substrates. 


Uses. The wood of Xylocarpus spp. is used mainly for high quality furniture, cabinet work, 
carving and the manufacture of artistic articles. Other common uses include light 
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2 mm 


Fig. 34. Xylocarpus moluccensis. A, fruiting leafy twig; B, part of inflorescence; C, longitudinal 
section of male flower; D, longitudinal section of female flower. (A from SAN 84119, B-D 
from S 36068.) 
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construction, interior finishing, panelling, flooring and decorative veneer. The bark yields 
tannin, which has been extensively used to tan fishing nets and hides. Oil extracted from 
seeds is used as illuminant and for treating insect bites. Decoction of the bark is used in 
traditional medicine for the treatment of cholera, dysentry, diarrhoea and other abdominal 
pains. (PROSEA 5, 3 (1998) 591). The antifilarial activity of Xylocarpus extacts is 
discussed by Abdullah et al., J. Trop. For. Prod. 3 (1997) 216-9 and Zaridah et al., J. 
Ethnopharm. 78 (2001) 79-84. 


Notes. The two species definitely occurring in Sabah and Sarawak are most readily 
distinguished in the field and collectors have so far reported no intermediate specimens. In 
Peninsular Malaysia, moreover, the local people have separate names for the two, which are 
frequently confused by herbarium workers. Indeed, in the absence of ecological 
information, ripe fruit, details of the bark, buttresses and pneumatophores, all of which are 
distinguishing field characters, the herbarium worker may well be at a loss to pigeon-hole 
specimens, particularly sterile material, and those from young plants may be almost 
impossible to determine. 


Key to Xylocarpus species 


Leaflets ovate-elliptical, usually rounded at apex. Inflorescences 1-6 cm long, often with 
indistinct main axis; pedicels conspicuously swollen near calyx. Fruits 12-25 cm diameter. 
Buttresses flattened, ribbon-like spreading across mud; pneumatophores 
absetts.oc025c:cc. csc sce vee batun tee daesvae di oa ccesieestesteedeeesea eteestiseccees weneeeereecs Des STaNAatum 


Leaflets elliptical-oblong, lanceolate or oblanceolate, apex acute to obtuse. Inflorescences 
3—8(—13) cm long, usually with distinct main axis; pedicels not conspicuously swollen near 
calyx. Fruits 6-11 cm diameter. Buttresses not ribbon-like; pneumatophores erect, 
POUNCE... cece ee cee cee cee cae tee tee seeeeenseeeeesseessees 2e & MoOluccensis 


1. Xylocarpus granatum J.K6nig Plates SD & E. 


(Latin, pomegranate (Punica granatum L., Lythraceae); alluding to the fruit shape) 


Naturf. 20 (1784) 2; Merrill, EB (1921) 318, op. cit. (1923) 358, PEB (1929) 120; Masamune, EPB 
(1942) 377; Backer & Bakhuizen f op. cit. 118; Anderson op. cit. (1980) 253; Mabberley op. cit. 
(1982) 450, op. cit. (1989) 260; Whitmore, Tantra & Sutisna op. cit. 235; Mabberley et al. op. cit. 
378; Turner, Gard. Bull. Sing. 47 (1995) 343; Coode et al. (eds.) op. cit. 207; Argent et al. (eds.) op. 
cit. 426; PROSEA 5, 3 (1998) 594. Type: not traced. Synonyms: Carapa moluccensis auct. non Lam. 
(1785): Ridley op. cit. (1922) 414, p.p.; Carapa obovata Blume, Bijdr. Fl. Ned. Ind. 1 (1825) 179, 
King op. cit. 87, Ridley op. cit. (1922) 414, p.p.; Granatum obovatum (Blume) Kuntze, Rev. Gen. PI. 
1 (1891) 110; Carapa granatum (Koenig) Alston in Trimen, Handb. Fl. Ceylon 6 (1931) 45 ‘granata’, 
Corner op. cit. (1988) 497; Xylocarpus minor Ridl., Bull. Misc. Inform. Kew (1938) 289, Masamune 
op. cit. 377. 


Tree or shrub, (1—)6—15(—20) m tall; bole to 90 cm diameter, often of poor form; buttresses 
thin, branched, ribbon-like, spreading out from base; pneumatophores absent. Bark thin, 
smooth, scaling as irregular flakes, whitish to yellow-brown; inner bark reddish or pink. 
Leaves to 9(—12) cm long, usually much less; petioles to 4 cm long; leaflets coriaceous, 1-3 
on each side of rachis; blades ovate or elliptical, (3.5—)5—12 = (2—)3—6 cm, base cuneate, 
apex rounded or obtuse; venation prominent on both surfaces; petiolules (2—)5—6(—11) mm 
long, swollen. Inflorescences (/—)3—6 cm long, more or less squarrose, borne on new and 
older twigs, frequently forked with indistinct main axis; bracts and bracteoles c. 0.5 mm, 
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caducous. Flowers: pedicels 3—9 mm long, conspicuously swollen towards the calyx; calyx 
lobes 1-3 mm long; petals oblong, 3.5—5.5(—6.5) x 2—3 mm, creamy-white or pinkish; 
staminal tube 2—3.5 mm diameter, lobes apiculate or bifid to retuse. Fruits depressed 
globose, 12-25 cm diameter. Seeds 8—16(—20), 4-6 cm long. 


Vernacular name. Sarawak—nyireh bunga (Iban, Malay). 


Distribution. Old World Tropics from E Africa and continental Asia throughout Malesia to 
Tonga. In Borneo, known in Sabah from Beaufort, Kinabatangan, Kota Kinabalu, Kuala 
Penyu, Kudat, Labuk Sugut, Lahad Datu, Sandakan, Semporna, Sipitang and Tawau 
districts (e.g., Mabberley 1674, Pennington 7892, SAN 86409, SAN 105235 and SAN 
145862) and in Sarawak from Kuching, Lawas, Sarikei and Sibu districts (e.g., S 2012, S 
7744, S 26706 and S 26817). Also occurring in Brunei (e.g., BRUN 5058) and Kalimantan 
(e.g., Ambriansyah 2320). 


Ecology. Mangroves, usually estuarine and often associated with Nypa and Sonneratia. 


2. Xylocarpus moluccensis (Lam.) M.J.Roem. Fig. 34. 
(from the Moluccas = Maluku) 


Syn. Hesp. 1 (1846) 124; Merrill op. cit. (1921) 318, op. cit. (1923) 358; Backer & Bakhuizen f, op. 
cit. 118, p.p.; Anderson op. cit. (1980) 253; Mabberley op. cit. (1982) 450, op. cit. (1989) 260; 
Whitmore, Tantra & Sutisna op. cit. 235; Mabberley et al. op. cit. 376; Turner op. cit. 343; Argent et 
al. (eds.) op. cit. 426; PROSEA 5, 3 (1998) 594. Basionym: Carapa moluccensis Lam., Enc. Méth. 1 
(1785) 621, Hiern op. cit. 567, King op. cit. 87, Ridley op. cit. (1922) 414, p.p., Corner op. cit. (1988) 
498. Type [icon]: Rumphius, Herb. Amboin. 3 (1743) t. 61. Synonyms: Granatum moluccense (Lam.) 
Kuntze op. cit. 110; Carapa obovata auct. non Blume (1825): King op. cit. 87, p.p., Ridley op. cit. 
(1922) 414, p.p.; Carapa borneensis Becc., Nelle For. Borneo (1902) 574. 


Tree, 6—-18(-30) m tall, with small, not ribbon-like buttresses and many pointed 
pneumatophores; bole usually solitary, to 70 cm diameter. Bark rough with longitudinal 
fissures, falling as oblong flakes. Leaves to 10 cm long, sometimes with persistent apical 
spike to 1 mm long; J/eaflets 1-4 on each side of rachis; blades elliptical-oblong or 
lanceolate to oblanceolate, (5—) 7—10(-17) x (2.5)4—6.5(—7) cm, base cuneate, more or less 
asymmetrical, apex acute to obtuse; venation prominent on both surfaces; petiolules (0O—)2— 
5 mm long, sometimes swollen. Inflorescences 3—8(—/3) cm long, often produced with the 
new leaves, somewhat lax, main axis distinct; lateral branches to 4 cm long; bracts and 
bracteoles c. 0.5 mm, more or less persistent. Flowers: pedicels 3-8 mm long, not 
conspicuously swollen near calyx; calyx lobes 1-1.7 mm long; petals oblong to obovate, 
3.5-4 x 2-3 mm, creamy-white; staminal tube 2—3 mm diameter, lobes acute to apiculate or 
bifid to retuse. Fruits depressed globose, 6—1/ cm diameter. Seeds 5—10, 4—6.5 cm long. 


Vernacular name. Sarawak—nyireh-peti (Iban), nyireh batu (Malay). 


Distribution. Tropical Asia from India (Sundarbans) to tropical Australia. In Borneo, 
known in Sabah from Sandakan district (e.g., SAN 81797 and SAN 84119) and in Sarawak 
from Kuching, Sarikei and Sibu districts (e.g., S 7741, S 26721 and S 30655). Also 
occurring in Brunei and Kalimantan, but no specimens were seen at KEP. 


Ecology. Mangrove swamps, most commonly in the upper reaches, often in only slightly 


brackish water. This species has been widely confused with the previous species, the first 
clear distinction being made by Beccari (op. cit.). 
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W.J.J.O. De Wilde & Brigitta E.E. Duyfjes 


National Herbarium of the Netherlands, University Leiden Branch, 
Leiden, The Netherlands 


A.W. Bennett in Hooker f, Fl. Br. Ind. 1 (1872) 200; King, J. As. Soc. Beng. 59, 2 (1890) 129; 
Chodat, Monogr. Polygalacearum I, Mem. Soc. Phys. Hist. Nat. Genéve, Suppl. (1891) 1, ibid. II 
(1893) 1, in Engler & Prantl, Nat. Pflanz. Fam. HI, 4 (1896) 343; Merrill, EB (1921) 324; Ridley, 
FMP 1 (1922) 137; Masamune, EPB (1942) 378; Backer & Bakhuizen f, FJ 1 (1964) 196; Ng, TFM 1 
(1972) 351; Anderson, CLTS (1980) 286; Meijden, Leiden Bot. Ser. 7 (1982) 1, FM 1, 10 (1988) 455; 
Eriksen, Pl. Syst. Evol. 186 (1993) 33; Turner, Gard. Bull. Sing. 47 (1995) 404; Coode et al. (eds.), 
CLBD (1996) 253; Argent et al. (eds.), MNDT-CK 2 (1997) 503; Pendry, Fl. Thailand 7, 3 (2001) 
498; Beaman & Anderson, PMK 5 (2004) 261. 


Trees, shrubs, woody climbers, autotrophic green-leaved or saprophytic herbs. Stipules 
absent. Leaves simple, entire, spirally arranged or sometimes (sub)opposite or whorled, 
sometimes small, scale-like and without chlorophyll. Inflorescences usually raceme-like, 
branched or unbranched, or flowers solitary; bracts present; bracteoles basal, rarely absent. 
Flowers bisexual, mostly bilaterally symmetrical; sepals 5, free, overlapping, or the lower 2 
(rarely all) fused, subequal or the two lateral ones enlarged and petaloid (petal-like); petals 3 
or 5, free or at base variously fused, also fused with the sepals or with the staminal tube, or 
with the filaments, equal or unequal, the lower ones often forming a carina (keel); stamens 
(2—-)8(—10), filaments usually more or less united, or free, anthers basifixed, 1- or 2-locular, 
opening by a single apical pore or (longitudinal) introrse slit(s); disc present or absent; 
ovary superior, 1—8-locular, with 1 ovule per locule, or in Xanthophyllum, 1-locular (2- 
carpellate) with 4 or more ovules, style simple, stigma simple or lobed, ovules anatropous, 
with two integuments and a thick nucellus. Fruit berry-like, or a capsule, samara (winged 
nutlet) or drupe. Seed | or more, usually with endosperm. 


Distribution. Worldwide about 15 genera with over 1000 species, in tropical and temperate 
regions; especially well developed in South America and South Africa. In Sabah and 
Sarawak 5 genera with about 69 species, of which the SE Asian genus Xanthophyllum 
Roxb. is woody, all species being trees, treelets or shrubs, and well represented (52 species 
and 3 incompletely known taxa) in the Flora area. 


Ecology. As the genera represent a wide range of life forms in temperate and tropical 
regions, also in Borneo, members of the family can be found almost everywhere. The large 
worldwide genus Polygala L. consists mainly of heliophilous herbs, of which the originally 
American species P. paniculata L. is a common pantropical weed; Salomonia Lour. (few 
species in Sabah and Sarawak) are weedy herbs; Epirixanthes Blume (few species in Sabah 
and Sarawak) are tiny saprophytic shade plants; members of Securidaca L. (two species in 
Sabah and Sarawak) are woody climbers; Xanthophyllum is in Asia the largest genus of 
forest shrubs and trees. 


Cross-pollination by insects is regarded as common in the family, because the flowers 
frequently look adapted for this in shape and colour. However, self-pollination was proved 
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effective in several cases, and possibly the rule, also in Xanthophyllum, although in this 
genus the flowers particularly seem to be constructed for pollination by insects. 


Almost all modes of dispersal are represented in the family, corresponding to the great 
diversity in fruit and seed types. In Xanthophyllum dispersal by birds and small mammals, 
even monkeys, is possible. 


Notes. Polygalaceae is a well defined family. Features of wood anatomy and pollen are 
diverse, but characteristic for the family, giving little evidence for relationship with other 
families. The genus Xanthophyllum has been regarded as a family of its own, but Meijden 
op. cit. (1982) convincingly proved that it should remain in the family as one of three tribes 
based on differences in floral structure (Polygaleae, Moutabeae and Xanthophylleae) as 
already recognised since Chodat op. cit. (1896). Relationship through the general 
resemblance of Xanthophyllym flowers to those of the Fabaceae (Caesalpinioideae and 
Faboideae) is spurious, although recent molecular research points to ties with Fabaceae 
(http://www.MOBOT/research/A Pweb/orders/fabalesweb.htm; Ist Sept. 2006). 


Uses. None of the genera has significant economic value. The roots of the weedy Polygala 
paniculata are locally sold as they release a pleasant perfume (coumarins). The largest 
woody representatives are found in Xanthophyllum, but have as yet no commercial value in 
the timber trade. 


Key to genera 


1. Herbs, exceptionally with woody stem. Ovary 2-locular........ eee eeeeeeeeeeeceeeeeeeeeereeee es 2 
Trees, shrubs or lianas. Ovary 1-locular.........ececececceeseeseeccesceseceeeeeeeseseeseeseeseenecneenseenes 4 


2. Sepals unequal, the lateral ones larger than other sepals and petaloid, about as long as 
the petals. Lower petals (keel) appendiculate at apex. Stamens 8. Fruits often with low 
Wate all TOUNG. «205i s. died ted slices tiee eo tackess Sheds ARES ELE, Sie St acthdds dace sda beak hdd ess talise os Es 

Polygala L. 
(Greek, polus = much, gala = milk; referring to the supposed property of the plant 
in stimulating milk secretion) 
Sp. Pl. 2 (1753) 701; Merrill, EB (1921) 324; Masamune, EPB (1942) 378; Adema, Blumea 
4 (1966) 256; Anderson, CLTS (1980) 286; Meijden, FM 1, 10 (1988) 459; Coode et al. 
(eds.), CLBD (1996) 254; Beaman & Anderson, PMK 5 (2004) 262. 
Annual or perennial herbs, rarely shrubs or low climbers. Lateral sepals large, 
petaloid, about as long as petals; keel with appendages. Stamens 8, variously fused. 
Ovary 2-locular. Capsule dehiscent, usually with low wing around. Seed with a 
lobed aril or long hairs (coma). 
A large genus of more than 500 species, all over the world. In Sabah and Sarawak 
five species but only one, P. venenosa Poir., is a stout herb or a low shrub, which 
exceptionally may attain the stature of a small tree. 
Sepals all subequal, not petaloid, much shorter than the petals. Lower petal without 
apical appendages. Stamens 2—6. Fruits not Winged. ......... cee eeeeeesseeeneeneeeeeeceeeneeaeeee es 3 


3. Plant with green leaves. Fruits leathery, dehiscent, exceeding the sepals...............:.ee 


Salomonia Lour., nom. cons. 
(King Salomo, 971-931 A.D.) 
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Fl. Cochin. 1 (1790) 14; Merrill, EB (1921) 324; Masamune, EPB (1942) 378; Meijden, FM 

1, 10 (1988) 486; Coode et al. (eds.), CLBD (1996) 254; Beaman & Anderson, PMK 5 

(2004) 263. 

About three species distributed from India, Sri Lanka and Nepal to China, Japan, S 

Korea, Taiwan, Indo-China, Thailand, Malesia and N Australia. In Sabah and 

Sarawak two species, S. cantonensis Lour. and S. ciliata L., are small weedy herbs. 
Plant saprophytic, pale, with scale-like brownish leaves. Fruits fleshy, indehiscent, 
enclosed by the- Sepals: sc.scceieuctie. Goh vo. ceeds Mecwes Hie heeds settle Poo hecacg hearin eats eee oh eas 

Epirixanthes Blume 

(Greek, epi = on, rhiza = root, anthos = flower; referring to the plant which grows 

on the root of a host, but the plant is saprophytic) 

Cat. Gew. Buitenzorg (1823) 25, 82; Endlicher, Gen. Pl. (1839) 728 (‘Epirhizanthus’); 

Merrill, EB (1921) 325; Masamune, EPB (1942) 378; Meijden, FM 1, 10 (1988) 488; Coode 

et al. (eds.), CLBD (1996) 253; Beaman & Anderson, PMK 5 (2004) 261. 

Erect, little-branched, saprophytic herbs with small, bract-like erect leaves. 

Five species distributed from India to China, Malesia and Solomon Islands. All five 

species occur in Borneo. 


4. Lianas. Petals 3. Ovary with | ovule. Fruits with a long coriaceous wing. 

Securidaca L., nom. cons. 
(Latin, securis = axe; referring to the shape of the fruit) 
Syst. Nat. ed. 10 (1759) 1155; A.W. Bennett in Hooker f, Fl. Br. India 1 (1872) 207; Chodat 
in Engler & Prantl, Nat. Pflanz. Fam. IH, 4 (1896) 340; Meijden, FM 1, 10 (1988) 483; 
Coode et al. (eds.), CLBD (1996) 254; Beaman & Anderson, PMK 5 (2004) 263. 
Woody climbers, without tendrils. Inflorescences (racemes or) panicle-like; sepals 
5, unequal; petals 3, halfway adnate to staminal tube, lower one keel-like; stamens 
8, monadelphous; ovary 1-locular, with 1 ovule. Fruit a winged nutlet (samara). 
Seed glabrous, not arillate. 
About 80 species mainly in S and C tropical America; four species in SE Asia, 
with two species, S. inappendiculata Hassk. and S. philippinensis Chodat, in Sabah 
and Sarawak. 

Trees (or shrubs). Petals 5. Ovary 1-locular, with 4 or more ovules. Fruit (sub)globose, 

NOE WIN Ged 63 feces ccceteee. te eaves i ede cc neta te SNE ete vate Haas eae eRe Xanthophyllum 


XANTHOPHYLLUM Roxb., nom. cons. 


(Greek, xanthos = yellow, phullon = leaf; referring to the leaves, often yellow when dry) 
minyak berok (Malay), nyalin (Iban; preferred name in Sarawak) 


Pl. Corom. 3 (1820, ‘1819’) 81; A.W. Bennett in Hooker f’, Fl. Br. Ind. 1 (1872) 208; King, J. As. Soc. 
Beng. 59, 2 (1890) 134; Chodat, Bull. Herb. Boiss. 4 (1896) 254, in Engler & Prantl, Nat. Pflanz. 
Fam. IIL, 4 (1896) 343, in Merrill, PEB (1929) 133; Ridley, FMP 1 (1922) 137; Masamune, EPB 
(1942) 378; Ng, TFM 1 (1972) 352; Anderson, CLTS (1980) 286; Meijden, Leiden Bot. Ser. 7 (1982) 
60, FM 1, 10 (1988) 493; Kessler & Sidiyasa, TBSA-EK (1994) 192; Turmer, Gard. Bull. Sing. 47 
(1995) 405; Coode et al. (eds.), CLBD (1996) 253; Argent et al. (eds.), MNDT-CK 2 (1997) 503; 
Pendry, Fl. Thailand 7, 3 (2001) 525; Beaman & Anderson, PMK 5 (2004) 263. Synonyms: Jakkia 
Blume, Cat. Gew. Buitenzorg (1823) 17, Bijdr. Fl. Ned. Ind. (1825) 60 (‘Jackia’), non Jackia Wallich, 
nec Jackia Sprengel; Skaphium Miq., F1. Ind. Bat., Suppl. (1861) 357. 
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Trees, large or small, or shrubs. Twigs terete, often smooth, green or yellow, sometimes 
with nodal glands. Growth always sympodial; in each flush the terminal bud aborts, and 
growth is continued through the axillary bud of the uppermost leaf. Axillary buds solitary 
or in clusters of 2-8, each with 2 bud scales. Leaves alternate (or spiral), sometimes partly 
shifted-decussate (subopposite), stalked, nearly always with glands beneath, drying 
yellowish (X. flavescens, mostly), green or (dark) brown; petiole often finely transversely 
wrinkled when fresh. Inflorescences axillary (and terminal), branched or unbranched. 
Flowers mostly bilaterally symmetrical, solitary or with 3 (rarely more) together; sepals 5, 
free, slightly unequal, sometimes persistent; petals 5, usually unequal, free, lower petal 
usually boat-shaped (keel), unguiculate (contracted at the base into a claw), inappendiculate 
(subequal without keel in X. ecarinatum, X. stipitatum); stamens (7—)8(—10), 4 epipetalous, 
2 placed at the base of the keel and adnate with it or not, and two alternipetalous and 
opposite the lateral sepals, filaments free or partly united basally (up to halfway), sometimes 
triadelphous, anthers opening introrsely with longitudinal slits; disc annular; ovary usually 
short stipitate, composed of 2 median carpels, /-/ocular, style terminal, curved, about as 
long as stamens, stigma small, slightly 2-lobed or peltate, ovules 4 or (6—)/8 (rarely more). 
Fruits indehiscent, not winged, (sub)globose, 1-15 cm diameter, usually with a firm 
pericarp. Seeds | or 4 or more, inappendiculate, glabrous; embryo large, cotyledons flat or 
thick, albumen copious to nearly absent. 


Distribution. About 100 species, in tropical Asia, including S India, Sri Lanka, northwards 
to S China and Hainan, mainly in Malesia, east to N Australia. In Sabah and Sarawak, 55 
species (including 3 incompletely known taxa and 1 shrub species) are recognised; 41 
species are endemic in Borneo with 23 species occurring only in Sabah and Sarawak. 
Borneo is the main centre of Xanthophyllum species diversity in W Malesia, but the origin 
of the genus is believed to be in E Malesia (New Guinea, Australia). None of the Bornean 
species cross Wallace’s Line to E Malesia. 


Ecology. All species are confined to primary (or degraded primary) forest vegetation types; 
the majority in lowland rain forest, where often recorded as found along rivers, below 500 
m altitude. Some species grow in hill and montane forest at altitudes between 500—1200(— 
2000) m, and others occur in (peat)swamp forest or kerangas forest. 


Uses. The fruit of some species (e.g., X. ecarinatum, X. obscurum, X. stipitatum) with pulp 
around the seeds has been recorded as edible. The trees generally do not reach timber size, 
and thus are not of commercial value. Xanthophyllum brevipes, with drooping branches, is 
potentially an ornamental roadside tree. Locally, the wood is frequently used for making 
knife handles and sheaths. 


Notes. Xanthophyllum seems the most primitive genus in the family, with subequal sepals 
and sometimes a rather weak asymmetrical corolla, but Meijden (op. cit. 1982) pointed out 
that this is mainly deceptive. He distinguished 7 subgenera of which 5 are represented in the 
Flora area. The criteria for this division are derived from a fairly large set of often 
complicated and not readily seen characters, mainly concerning the following: axillary buds; 
glands on leaves and inflorescences; mode of leaf venation; hairiness of sepals; shape, size 
and indumentum of petals; mode of fusion of stamens; details of the ovary, style and stigma; 
number of ovules (generally 4 versus 8 or more); size of fruit and number of seeds; and 
especially characters of the seeds, albumen present or absent, and the embryo. This 
subdivision, with accompanying descriptions, is not directly useful for recognizing the 
species, and most of the ‘difficult’ characters are left out in the two keys to the species and 
the descriptions. Unfortunately, the number of ovules has to be used in some cases. 
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Key to Xanthophyllum subgenera and sections 


1. Fruit l-seeded (exceptionally 2-seeded)........eeeeeccescceseceeeeseeeeeeseeeneeseeeerenseeeteeeteeneenens 2 
Fruit’ 4=- Or miore-seeded i sic2 eicicece eco et ecaieece ecdncev teense oahaeatin catecet cand tecsseeedecee Recreereagia ae sa) 


2. Stamens triadelphous. Embryo flat, covered by copious endosperm. Twigs with nodal 


Subgen. Triadelphum Meijden 

Species in Sabah and Sarawak included in this subgenus are: 9. X. contractum 

[flowers unknown], 12. X. ellipticum, 18. X. hildebrandii and 24. X. montanum. 
Stamens monadelphous or free. Embryo thick, without or with little endosperm. Twigs 
mostly without nodal glands... ecescecescescesseesecseceeceseeeeceecaeessesaeeeceeceaeeseeeseeseeneeeeaes 3 


3. Stamens monadelphous. Stigma peltate. Twigs with a pair of annular nodal glands....... 
Subgen. Coriaceum Meijden 
In Sabah and Sarawak represented by: 38. X. ramiflorum. 
Stamens free, i.e. filaments free or to 0.5—1.5(-2.5) mm connate. Stigma slightly 2- 
lobed. Twigs without nodal glands... .....c.ecceecesseesecesecseeeeceeseeeeeenseeeeenseesseensecneeenteeeas 4 


4. Intercostal venation scalariform. Testa sticking to the inner side of the fruit wall on 

drying. -Albuinien:absetits...2ce.2.sc25 lesesues cedteses cnceshbsadvaped edsbe tense exievans cuceoee tions Megehhnshaeinte 
Subgen. Xanthophyllum sect. Xanthophyllum 
In Sabah and Sarawak represented by: 13. X. ferrugineum, 14. X. flavescens, 16. X. 
havilandii, 23. X. macrophyllum, 41. X. resupinatum, 43. X. rufum, 44. X. 
schizocarpon and 50. X. velutinum. 

Intercostal venation reticulate. Testa sticking to the rest of the seed on drying. Albumen 

present, though sometimes SCAarce..........ccceccessessessecesceseeeeeeeeeseesceeseeececeseeeeeeeecaeeeseeteeteentee es 
Subgen. Xanthophyllum sect. Eystathes (Lour.) Meijden 
In Sabah and Sarawak represented by: 1. X. adenotus, 2. X. beccarianum, 3. X. 
bicolor, 4. X. borneense, 5. X. brachystachyum, 7. X. ceraceifolium, 8. X. clovis, X. 
crassum, 10. X. discolor, 15. X. griffithii, 17. X. heterophyllum, 19. X. impressum, 
20. X. korthalsianum, 21. X. lineare, 22. X. longum, 25. X. neglectum, 26. X. 
nigricans, 27. X. nitidum, 29. X. ovatifolium, 30. X. pachycarpon, 31. X. 
parvifolium, 32. X. pauciflorum, 33. X. pedicellatum, 34. X. penibukanense, 35. X. 
pseudoadenotus, 36. X. pulchrum, 37. X. purpureum, 39. X. rectum, 40. X. 
reflexum, 42. X. reticulatum, 46. X. subcoriaceum, 47. X. tardicrescens, 48. X. 
tenue, 49. X. trichocladum, 51. X. vitellinum, 52. Xanthophyllum sp. A, 53. 
Xanthophyllum sp. B and 54. Xanthophyllum sp. C. 


5. Embryo thick, covered with little endosperm. ............ccceeceessesseesecseceseeseceeceseeseesseeeenteenees 
Subgen. Brunophyllum Meijden 
In Sabah and Sarawak represented by: 6. X. brevipes, 11. X. ecarinatum and 28. X. 
obscurum. 
Embryo flat, covered with copious endosperm. ............cceeccesceeseceseceseeeeeeeeeeeeeeeeeesseeerentea es 
Subgen. Exsertum Meijden 
In Sabah and Sarawak represented by: 45. X. stipitatum. 
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Key to Xanthophyllum species 


(primarily using flower and fruit characters) 


Notes: It could not be avoided to use occasionally two character states to be seen only with 
high magnification. Whether the leaves beneath are papillose or not papillose should be 
examined with a magnification of at least 25x. The number of ovules in the ovary must be 
ascertained in living or boiled material after longitudinally sectioning the ovary; the section 
to be started at the apex. 


1. 


Leaves patently long-hairy below, at least on midrib; hairs 0.5 mm long or more. 


[@vttles B= 1G seisicccs ce se iccascedecctaectseOe ona ce benecitern cs faegcae ecw tec outed Seia ba sence case sos eee 2 
Leaves glabrous below, or minutely appressed or patently short-hairy, hairs c. 0.2 mm 
long or less. [Ovules 4, 8 OF MOTE].........eceesesceescescessesceseceecesceseeeeesecaeceseeteeeesereeseeneeenees 9 


Intercostal venation scalariform, at least (partly) between lower lateral veins. 
Inflorescences (normally) branched. ...........:cescseccesceesecseceecesececesecesececeeeeseeneeetsenteent aes 3 
Intercostal venation all reticulate. Inflorescences unbranched...........sseeeeeeneeneeeeeee es 4 


Leaves papillose below. Ovary and fruit hairy all round or in 4 rows in upper 


ATs oie esse sbiewcsteksctsbavasessesses veyeadseeses vis suuecesastedcusysdbensdeesesehuh nuasesibedsinsduneienee 43. X. rufum 
Leaves not or indistinctly papillose below. Ovary and fruit glabrous or hairy in 2 rows 
at Upper Hal fae/0ss asa hescs shat ol el vte eh est sesnsek tees tgneshteteye an seed seen ebee 50. X. velutinum 


Sepals and inflorescence axes with hairs c. 1 mm long..................49. X. trichocladum 
Sepals and inflorescence axes with hairs 0.1—0.5 mm long. ..........ceeeeceeseeeeeeseeeteeneeeees 5 


Leaves bullate (blistered) between the intercostal veins...................42. X. reticulatum 
Leaves not bullate (flat) between the intercostal VeINS.......... cece eseeeceeenecneeeeeeeeeee ees 6 


Pedicels 2—5(—-7) mm long. Longest petals 11-12 mm long. Anthers 0.5-1.5 mm 


WOMB a sec eeeecsidecetcc eds Moo tatets Mathes ort at sakes feet dane cede Rust aN ICE ahah die eb htet etl a i 
Pedicels (5—)7-15 mm long. Longest petals 12-16 mm long. Anthers 1.5-2 mm 
NOT ss eee accs ste cared sae Es seeds ecad acs secs coda eacsmees ca soscs dt cseaat cts ache uae te ocee tees eh Lis ae ete a 8 
Twigs up to | mm diameter. Inflorescences c. 1 cm long or less. Anthers c. 0.5 mm 
OTB selene rd Nati alee Sti hte athe ida hate es Ae 5. X. brachystachyum 
Twigs 2-3 mm diameter. Inflorescences longer than 2 cm. Anthers 1-1.5 mm 
C0) 0 ee eee 37. X. purpureum 
Petioles 3-6 mm long. Pedicels 7-10 mm long. Petals 15—16 mm long. Anthers c. 2 
PIN: LONG cies See. cedesee sles seccte cease Peetedchaetes ha deesecveccisideclecseeieeesevieneeviecn’ 2. X. beccarianum 
Petioles 1.5—3 mm long. Pedicels 9-15 mm long. Petals c. 12 mm long. Anthers c. 1.5 
50010018 (0) 0) °sae Ree ee ee eee 33. X. pedicellatum 


Leaves papillose or indistinctly papillose and often more or less dull glaucous or 
whitish below:.c:2 a ta aiedatssvien de detcn nein han. desea einnneite 10 
Leaves not papillose and usually not glaucous below. ...........:eseseseeseeecseeteeeeeeeeeseenseeens 24 


10. Intercostal venation scalariform. Ovary glabrous or hairy on median ribs................. 


wiadevae evade sutcaddosunedta Celsyctess Ceveasbveedicivh shh eagteesseusui ges deusieuvencutest gree teconteniees 44. X. schizocarpon 


POLYGALACEAE (DE WILDE & DUYFJES) 


Intercostal venation reticulate. Ovary glabrous or hairy, not especially on median 


TIDS ature a escreee cess cick etek Naina at aces ence i AN Ade ae EN catchall 11 
11-Ovary. (fruit) clabrouss) .iciec.ehdece cess esornieepieetans theless ec inet kaleeaead 12 
Ovary (fruit) hairy (glabrescent), at least towards apex and base..........ceeseeeseeeeeeeee es 14 
12. Ovules 4. Anthers up to 0.4 mm Iong.......e ee eceeeeseeteeeteeneee es 4. X. borneense (in part) 
Ovules 8-18. Anthers at least 0.7 mm long........ceeececseesseesceeeceeeceeeeeenseceseenseeneeeneeeeas 13 
13. Petioles (5—)8—12 mm long. Longest petals c. 8 mm long. Fruit 1(or 2)-seeded, c. 1 cm 
diameter. Flowering on the older wood. Exclusively in peatswamp forest................. 
nis skessédeceus oesosten csuecentoncosnss tegeaumbeteeices cantannses caneasesse soabisvaaees cxtatertiegs Cauca 38. X. ramiflorum 
Petioles 1.5—3 mm long. Longest petals 15—16 mm long. Fruit 10- or more-seeded, c. 4 
cm diameter. Flowering among the leaves.............cscceceeeeeseeeeeeteeeteeteentee es 6. X. brevipes 
14. Ovules 8-16 (occasionally 4 1n_X. CisCOLOL)....eccceccesccesceescesceeseeseeesceseeeseeseeeseenseeseesseeens 15 
Ovulles 4 set eerie aie ieceden eh tien tees etn eee genet re eee Ree 19 
15. Petioles 20-30 mm long. .......ecceccesseesseescessceesceeeceeeeseceseecseeeseeeeeeeseeeeeserenere es 3. X. bicolor 
Petioles (3—)6—15:mm Long: i. cccccccceccecceseccecevectckdedinceceescvesacesce conieedeédnceusessecdeceeandancceads 16 
16. Petioles transversely wrinkled, at apex passing into the narrowly attenuate leaf base. 
Lower pair of lateral veins usually reaching beyond the middle of the blade................ 
Neasesetiae tb feesadeccusey sad csdstcondeg di cubs tes sipet te scoteters sedan netveea sete tac biees caoitend dt 34. X. penibukanense 
Petioles transversely or longitudinally wrinkled, not passing into a narrowly attenuate 
leaf base (base cordate, rounded or attenuate). Lower pair of lateral veins not usually 
reaching the middle of the blade... eee eeceeceesseesecscecceeseceeecaecaeecaeecaeceeceesseeseeeneeneas 17 
17. Leaves c. 10 cm long or less. Twigs slender, at apex 1-2 mm diameter. Ovules 4 or 
Qissssscfuisecdbeedlscveettewdetcoutesds dcevedvetatestebiveveseteocescestedsrdscbutsntetBidtetvetee dee dtouiee es 10. X. discolor 
Leaves generally more than 10 cm long. Twigs stouter, at apex 2-4 mm diameter. 
OVULES 819 stein Mrs ee ch Anta ant acc dah Selanne he tes esta ee steel aay 18 
18. Petioles 4-8 mm long. Leaf base (sub)cordate.............ceeeeeeeteeeteeeeees 36. X. pulchrum 
Petioles 10-15 mm long. Leaf base attenuate. ...........c eee 35. X. pseudoadenotus 
19. Axillary buds mostly more than (1.5—)4 mm ION. ......... ee ccecceeceeseeseeeeeeeeeeeesseeteeteeneee es 20 
Axillary buds at most 1.5 mim lOng........eeeceeceecsesseesececeseeseeecesceseeeeeeaeeseenaeeeeneeseeenneeees 22 
20. Axillary buds situated (1.5—)3-15 mm above the leaf axil and placed on a 0.5-1.5 mm 
long Stalkiisacis diced Ren oeieta A hin ck Paes 20. X. korthalsianum 
Axillary buds situated in the leaf axil, sessile............ccecceeseeseessesceeeceeceseeeeeeeeeseeseenseenees 21 
21. Scales of axillary bud at apex with 2 distinct thickenings, rendering the bud clove- 
SHAPE escent ha cass bikc beac vse tevadss ole bis Hedge ade shasl toc octl acetone es aeddenie g 8. X. clovis 
Scales of axillary bud not thickened at apex... eeeeeeeeee es 15. X. griffithii (in part) 
22. Leaves 2-5(-6) cm long. Flowers solitary or in up to 3-flowered inflorescences. 
Pedicels 7-11 mim 1ong........ceccceecseesceseeesceeseeeeceeeceeeeeeeeseesseeneeeneeneas 31. X. parvifolium 
Leaves, at least on the average, more than 5 cm long. Inflorescences either with more 
than 6 flowers, or when less, then flowers on 2-4 mm long pedicels.............:eceeeeeee 23 
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23. 


24. 


25. 


26. 


Dl. 


28. 


29. 





Inflorescences shorter than 5 cm, unbranched. ............ccececeseseree es 32. X. pauciflorum 
Inflorescences longer, to 20 cm long, branched (sometimes seemingly unbranched if 
lower bracts resemble leaves)..........:ccsccssceseesecseeeseeseeeeceeeseeeseeneenens 19. X. impressum 
Ovary (fruit) hairy all round, not glabrous laterally... lee eceeceseeeeeteceeeeeeeeeeteeeeees 25 
Ovary (fruit) glabrous, at least laterally, or hairy only on ribs... ee eeeeeeeeeeeereeeeeees 43 
Axillary buds (2—)3 mm long or longet..........eeeceeceseeseetecseeeececeeeceaeceeeseceveeeneseerenenae es 26 
Axillary buds up to 2 mm 1Ong....... ce ceeeeeessesecsseeeeecneeeeesccneeeeesecneeeeceesnaeeecrsaeeeeeaseae ed 33 
Axillary buds 10—20(-30) x 6-12(—14) mm, flat and leaf-like, at base attenuate and not 
thickened, at apex rounded to ObtUSE............eccecceeseeeeeeeeeteeeteentees 17. X. heterophyllum 
Axillary buds 2-11 mm long, not leaf-like. oo... eee eeeeceeeeeeeecneeeeeseceeeeeeeeseeseeneeaeees 27 
Axillary buds erect, flattened against the twig, very densely short-hairy................. 
wedstes sit cestucsSetei stature it iisestseoredscecti suis cdiietécaes Wiens cetssetieaeedits tacos sy onesetigsah 40. X. reflexum 
Axillary buds half-patent to patent, glabrous or sparsely short-hairy...........eeeeeeee 28 
Inflorescences unbranched or hardly branched. ............cceccceseceseesceeeeeeeeeeeeeeeeeeeeteeneee es 29 
Inflorescences branched 43.3. ieee eieeed en tletee en Geel bse cdr evscstwin besten: 30 


Petioles slender, 4-7 mm long. Leaves membranous or chartaceous, with 3—5 pairs of 
lateral veins 6. 0.cccctc.edeeessevsseiechvtie desedesnin nite nisnchsiecees 25. X. neglectum (in part) 
Petioles thick, 8-10 mm long. Leaves thickly coriaceous, with 4-7 pairs of lateral 


X. crassum W.J.de Wilde & Duyfjes 
(Latin, crassus = thick; referring to the thick leaves) 


(subgen. Xanthophyllum, sect. Eystathes) 


Gard. Bull. Sing. 57 (2005) 50. Type: Sugau SAN 134307, Borneo, Sabah, Kinabatangan 
district, Bt. Tawai (holotype SAN). 

Shrub or treelet c. 2 m tall, c. 3 cm diameter. Bark blackish brown. Twigs without 
nodal glands, black, glabrous, 4-5 mm thick. Axillary buds solitary, long-conical, 
(2-)4-5 mm long, patent, glabrous. Leaves glabrous, thickly coriaceous, flat, dark 
brown above, not papillose below; blade (shortly) ovate-elliptical, 6—10(—12) x 4— 
6(—7) cm, base broadly rounded, apex rounded with short, broad, blunt tip; midrib 
slightly raised above; Jateral veins 4—7 pairs, not forming an intramarginal vein; 
intercostal venation reticulate, flat and indistinct below; glands few, scattered, less 
than 0.5 mm diameter; petioles S—10 mm long, stout, black on drying, glabrous, 
without glands, smooth. Inflorescences stout, erect, (almost) unbranched, finely 
yellow-brown appressed hairy; axes 5—7 cm long, 3-4 mm thick, 10—15-flowered. 
Flowers solitary or 2—3 together; pedicels short, stout, 4-5 mm long; sepals 5—6 
mm long, densely appressed yellow-brown hairy; petals 14-15 mm long, purple- 
black on drying, partly grey-yellow appressed hairy; stamens and pistil not seen; 
ovary subglobose, c. 2.5 mm diameter, densely yellow-brown subpatently hairy all 
around, hairs c. 0.5 mm long, ovules 4. Fruits unknown. 

Endemic in Borneo and confined to Bt. Tawai in Sabah, where it is known only by 
the type specimen. 

Stunted montane forest over ultrabasic rock, at c. 1250 m altitude. 
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30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


POLYGALACEAE (DE WILDE & DUYFJES) 


Petioles (20-)25—30 mm long. Leaves 22—42 cm long; intercostal venation indistinct 
DelO Wis cccrs acest cessed is seesatets aeteinieeestinhsia nett Sunsets asad oakeetereaeel net 7. X. ceraceifolium 
Petioles 4-20 mm long. Leaves shorter than 20 cm, when larger, then intercostal 
venation distinct and prominent below. ...........c:cesccescceseeeseeeeeceeeseceeeeneceeenseenseeseeeneeeees 31 
Leaves c. 4 times as long as wide. Petioles 8-20 mm long. Lateral veins 10-20 pairs. 
Anthers 0.6-1.2 mm lOng........eceeceeceesseesseesseeeeeeseceecnseeeseceaeenseeseeeneeeneee ea 1. X. adenotus 
Leaves to 3 times as long as wide. Petioles 4-16 mm long. Lateral veins (4-)6—9 pairs. 
Anthers 0.40.7 mim long. .......eeecceecccsseeseeeseeeeceeeesecesneceaecaeecseeeneeeeeeenecnaeesaecnseeneeenteeeas 32 
Twigs slender, 1(—2) mm diameter. Leaves (usually) pale below...........cceeceeeseeree es 
wt ose teed. Coat ofdesees sett t Sue Glee ated Arete Setls scat fue htedtes tena estes ced cost oh, 15. X. griffithii (in part) 
Twigs stouter, 2-3 mm diameter. Leaves dull brownish, not pale below...............0. 
meee sOatbast di Stathe sec cotta eh tes atab, Lae Nad Det oe eh ae cae thal 6D ek .51. X. vitellinum (in part) 
Midrib sunken above. Ovules 8-12. Fruits large, 4-6 cm diameter..............:eseeceereeeees 
Hage beuslv Fh ewege tee etedevan Circa duseecls te Becect Weeedbecs cane botsusgecdo ent been seebedletes 45. X. stipitatum (in part) 
Midrib flat or prominent above. Ovules 4. Fruits much smaller (less than 2 cm 
Ciameter) isc cies seca ecesSeeseesee ss ee sde sevice diac tacnsdhvscesateealins ciuaceeieevdevieauteeiawees 34 
Inflorescences (infructescences) branched. ..........cccesccesseseesceeeceeececeeeceenecneesteensentee es 35 
Inflorescences (infructescences) unbranched or sometimes with a side-branch at the 
bases. cists awetcid ie idernsei aa hha a Pe ad dae 38 
Leaves 4—6 times as long as wide; lateral veins 9-14 pairs... 21. X. lineare 
Leaves to c. 3 times as long as wide; lateral veins 4-10 pairs... eeeeeeeteeteteeteee es 36 
Petioles 30-40 mim long........eceecceeeceeseceseceseceeeseeeseeeeeeeeeeeecenseenseeneeeseeeees 22. X. longum 
Petioles 8—14(—16) mim ong... cece eeeeseeseeseceseeseeeeeeceesceseesseaeceeceeceseeseeeaeceeneeeeenenee es 37 
Intercostal venation coarsely reticulate; areoles subequal or unequal in size, 1-5 mm 


diameter.....................51. X. vitellinum (in part; including 58. Xanthophyllum sp. B) 
Intercostal venation sharply very finely reticulate; areoles of equal size, c. 0.5 mm 
Cater oo sese esc ssSe tee ck ockssies eect este ewes eb as ch ov Reva tects de cade ch vbesentesecboed 27. X. nitidum 


Ovary and fruit appressed hairy. Petioles 3.5—5 mm long...............47. X. tardicrescens 
Ovary and fruit patently or half-patently hairy. Petioles more than 5 mm long............39 


Inflorescences stout, straight, erect, many-flowered. ..........cceccesseeseseee es 39. X. rectum 
Inflorescences slender, small, subpatent, mostly less than 10-flowered..........0..ceee 40 


Leaves coriaceous, apex (SUD)ODtUSE..........eeeeceeseeseeteetentees 52. Xanthophyllum sp. A 
Leaves membranous or subcoriaceous, apex acute-acuminate............eeeeeseeteeteeree es 41 


Axis of inflorescence less than 1 mm diameter. Fruits c. 1 cm diameter................. 
edie cb cients ialiee Riel OIA oil ie ee, Bals Seat. oad At A cette eo ag 25. X. neglectum (in part) 


Axis of inflorescence 1-2 mm diameter. Fruits 1.5—2 cm diameter...........cccccecceseeee ees 42 


Fruits black, not wrinkled on drying. ...........:ceccescesseereeerees 54. Xanthophyllum. sp. C 
Fruits light brown, wrinkled on drying..........ccecceseseseeeeree es 4. X. borneense (in part) 
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43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


aye 


53. 


54. 


55. 


Intercostal venation at least on parts of the leaf scalarifOrm. ...........eeeeeeeseereeeeeeneenees 44 
Intercostal venation reticulate: ..2..5.55 ses ee esse dele eee ede at Atel ad 49 


Flowering on the older WOO. ........:cccccceesesseeseceeceecesceseeseeeseeteeneseeeeseenees 9. X. contractum 
Flowering at apex Of tWiQs.......ccecccscecsseesseesceeseeseeseceeeceseceseceaecnaecnecaeenaecseecaeesseeeeeneeeees 45 


Ovary and fruit hairy on 4 ribs in apical half, hairs brown............23. X. macrophyllum 
Ovary and fruit glabrous or hairy on 2 (or 4) ribs, hairs greyish. ...........cccseeeeeteeeee es 46 


Midrib flat below, prominent above; leaf base attenuating into a narrow petiole-like 
PAU Castsbe ccs ee Lahsdcoes pocchdcudsceucth cotton se Stacnk ooo, eeeetd uence bustiabcthiagieeasttetee Ra 41. X. resupinatum 
Midrib prominent below, prominent to sunken above; leaf base not S0.........eeeeeee ee 47 


Inflorescences branched or unbranched, axes or branches more or less thickened, with 
spaced and conspicuously raised scars of pedicels, or axes (branches) very densely set 
with flowers or scars Of pedicels. ...........:csseeseeceeseceeceseesceseeseesteeteeteeeree es 16. X. havilandii 
Inflorescence axes branched, branches not thickened, except in upper part not densely 
set with flowers or scars of pedicels, scars not or but little raised... tee eeeeeeeeee es 48 


Pedicels 1—-1.5(—6) mm long. Sepals often persistent in fruit, medium brown with light 
coloured margin when dry; outer sepals sparsely minutely hairy.............:ceccessesseereeerees 
ss Gben Masee dic balecie ase eqtechentevcdach eiveleees debacle taatavecsdtgee ie deetee ites 13. X. ferrugineum (in part) 
Pedicels (2—)3—10 mm long. Sepals not persistent in fruit, without a lighter coloured 
margin when dry; outer sepals more densely hairy.................14. X. flavescens (in part) 


Petioles finely transversely wrinkled, 3-4(-6) mm long. Lateral veins 3-4 pairs. 
Inflorescences and pedicels (sub)glabrous, with c. 5 flowers............29. X. ovatifolium 
Petioles transversely wrinkled or not, (5—)6—-11 mm long. Lateral veins 4-6 pairs. 
Inflorescences and pedicels hairy, mostly with 6 or more flOWETS.........ceeeeeeeeeeeeeeeee 51 


Leaves (dark) brown on drying. Axillary buds densely short-hairy...... 26. X. nigricans 
Leaves green or light brown on drying. Axillary buds glabrous or sparsely short- 
WRIT Y 22 5 se Ses et seh soe ae as ch sation een cake oe es Sued c EOGGE SR seco ack oth ces Ace ete nae tEi ite Rietese sea eee 52 


Fruits 2-3 cm diameter, with c. 7 mm thick spongy or solid pericarp................ 
Sd cv scticssctavcbeduetunuacasbtvescn dobel ov isaucs etvasauiseh des conte lbasbces castbe beanie Wacuevbesies 30. X. pachycarpon 


Style early caducous. Fruits dull, more or less wrinkled... eeeeeeeeeees 48. X. tenue 
Style initially persistent on fruit. Fruits smooth, more or less  shiny............... 
Seisk on tedestawe cowtbcadbbaudcyieeedudentvcteddes uses usdsncve cvsdbagsna td chodeoviubeesedets cxsebcues 46. X. subcoriaceum 


Leaves greenish yellow On Arying.........ccccecseeseesecsecescescescescesseeseeeeeeeesecaeceeceseeseeseeseaees 55 
Leaves green(-brown) or dark brown on Arying........ececceccecceseescescesceeseeseeeeeeeeeseeaeeseens 56 


Pedicels 1—1.5(—-6) mm long. Sepals often persistent in fruit, on drying medium brown 
with light coloured margin; outer sepals minutely hairy......13. X. ferrugineum (in part) 
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56. 


57. 


58. 


59. 


60. 


POLYGALACEAE (DE WILDE & DUYFJES) 


Pedicels (2—)3—10 mm long. Sepals not persistent in fruit, without a lighter coloured 
margin; outer sepals more or less hairy............::::ceseeeeeees D4. X. flavescens (in part) 


Leaf glands rather numerous and distinct, 0.5—1 mm diameter, nearly all situated in the 


axils of lateral veins and midrib... oo... eeeceseeeeneeeeeeeceeeeeeeeeseneenees 18. X. hildebrandii 
Leaf glands scattered or situated at the margins, not in the axils of lateral veins and 
TULA? ses sacsseksss Sass see ave acaba acts Lots ete coulis fobs dis dtp eh cadieo beased soba uke thee ely ees hee) data, 57 
Fruits smaller, ovoid or globose, 1—2.2 CIM ACTOSS.........:seeseeeccescesceseeeeeeseceeneeteeesenseeees 58 
Fruits larger, globose or subellipsoid, 4-14 CM ACIOSS. ........:cesceeseeeteeeeeeseeeteeeeeeeeeeeree es 59 


Leaf glands sometimes located near the margins of the blade but never on the margin 
itself. Anthers glabrous. Flowers bright brown when dry. Fruits yellowish to greenish 
brown when: diys. icc c.cecsgecdcsdesccgs ce aoeescvesigsesedcadeachagtgeavts sscedeetaseuediatdendos 24, X. montanum 
Leaf glands located in upper half of the blade, with at least 6 glands on the margins. 
Anthers short-hairy along slits and at base. Flowers (sepals) often black when dry. 


Fruits black: when dry. .ecc.cciicescossccoseeseecsieaceeticsoeeseeccsccessteslesteeeceedi tes 12. X. ellipticum 
Petals unequal, the lower middle one (keel) boat-shaped, distinct from the upper 
ONGS essen tea alee rae betel eee een ee. 28. X. obscurum 


Pedicels 1.5—5(—6) mm long. Stamens shorter than petals. Fruits subellipsoid; pericarp 


coarsely wrinkled when Cry..........cccccecceessesceecseseeeeeseecneeneecneeeeesentees 11. X. ecarinatum 
Pedicels at least 8 mm long. Stamens longer than petals. Fruits globose; pericarp 
smooth, not wrinkled when dry...........:ecseeseeceteeeeteeneeteeeees 45. X. stipitatum (in part) 


Key to Xanthophyllum species 


(based on vegetative characters; excluding 52. Xanthophyllum sp. A, 53. Xanthophyllum sp. 


B and 54. Xanthophyllum sp. C) 


Notes. To ascertain whether the leaf lower surface is papillose or not papillose, examination 
under 25x (at least) is needed. 


Le 


Leaf intercostal venation scalariform or subscalarifOrm. ..........ccccccccceesessscsseeseessesseeeee es 2 
Leaf intercostal venation reticulate.......0...cccccccccesccecssceceseecessecesseceseseccessecentseeeeneeee es 13 


Leaves densely patently long-hairy below (at least on the midrib), the hairs 0.3—-2 mm 


VOM os ssc eevesieeeiedcncdh sectstoe ottenec vac cde Te ceeth costes cas ds duchaen is Bedace be bevetoseshi deen tees ewe bans ees 3 
Leaves glabrous or appressedly or subpatently short-hairy below, the hairs to 0.2(—0.3) 
PMI LONG esc svssccs ceieeie sees seecated dee Sencladebaee cocUbsn Gacevasdaduceuics sad CucGedaedosdvedacsieusceestdeseedencescaddvectovs 4 


Indumentum reddish brown. Leaves elliptical-oblong, papillose below; lateral veins 5—9 
pairs; glands minute c. 0.1 mm diameter; upper part of petioles often with large 
54 0 ee 43. X. rufum 
Indumentum grey or brown. Leaves narrowly elliptical to elliptical, smooth or 
indistinctly papillose below; lateral veins 8—11(—12) pairs; glands 0.2-0.6 mm 
diameter; petioles without glands. ..........cccesceseeesceseceeeceteeeneeeeeseeeee es 50. X. velutinum 


Leaves papillose Below. 2c issctnd descarga ot Seda ccieen Bia es 44, X. schizocarpon 
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10. 


11. 


14. 


15. 


Leaves not papillose Below: vi cicsscsscesscescesnedus cneesvedecesntetvenepsnecescsbasvadsevsebenecbeneusdescsunseiveceds 5 
Leaf intramarginal vein absent... ceceseeseesesseeeececeeeecneeeeesseeeeereees 9. X. contractum 
Leaf intramarginal vein distinct or indistinct. 0.0... eeeeeseeseceeeeceeceeeeeeeseeeaecateeeeeees 6 
Leaves bullate (blistered) between lateral and/or intercostals veins........... cece eee 7 
Leaves not bullate (flat) between lateral and/or intercostals VeiNS.......... sees eD 


Leaf intramarginal vein indistinct; glands located near the midrib... eee eee 
Betis lan Do Bethe crests toate, tatoos ste, ees s sacar gto nations Maasedoes tits fa cons 48. X. tenue (in part) 
Leaf intramarginal vein distinct; glands scattered on the leaf blade... eee ee 8 


Leaves elliptical-oblong, base rounded or short-cuneate, apex acuminate-cuspidate; 
glands few to numerous; petioles 7-12 mm long, smooth, appressed short-hairy, 
without lands fits es dorcel teo! te ched ates Que deetaenh dl aout aetecieedoecstadershtesans 16. X. havilandii 
Leaves narrowly elliptical, base attenuate, apex acute-acuminate; glands few; petioles 
10-18 mm long, longitudinally wrinkled, glabrous, often with 2-4 glands................ 


Seas tdaaz sdbasticincusvests sos ebieude ca eecseive task COs ded cubs Sha eh eal d8sa SER Mae EASE Ronda Soasiciaws 23. X.macrophyllum 
Axillary buds in clusters Of 2-3... ....cccececsssssesssseesecseeececeecneeseeseseeaeceseeceeseesaeeateeeeaeens 10 
Axillary buds solitary, absent or INCONSPICUOUS. ..........:sceeeeeeseeteeceeeeeeeteesceeeeeteeeeeaee es 11 


Leaves elliptical, oblong or rarely lanceolate, intramarginal vein distinct, base 
attenuate-rounded, apex acute(-acuminate); glands absent or if present few and 
Scattered <i... dese cc Si ateeecssleecGineac ine. canine iia actlieiiesas 14. X. flavescens (in part) 
Leaves narrowly elliptical, intramarginal vein indistinct, base cuneate, apex long- 
acuminate; glands absent or it present few to numerous and located mostly near the 
PITA 5 oc seeigectececccveeven cedeachscdsa lutden cus cucesis th cecGesicvidecidesducesteacesdeeees .48. X. tenue (in part) 


Petioles smooth, with two glands. Leaf intramarginal vein distinct; laminar glands 
absent or few and scattered... ececeecseeeeeeeeeeteeeeeetetteeeeeees 14. X. flavescens (in part) 
Petioles (finely) transversely wrinkled or smooth, without glands. Leaf intramarginal 
vein indistinct; laminar glands few, mainly located near leaf margin or confined to the 
upper: half of leat blade 2.8 eieciecncdees Nigicese eh heehee ee 12 


. Petioles 9-14 mm long; leaf base cuneate... eee 13. X. ferrugineum (in part) 


Petioles 4.5—7 mm long; leaf base attenuating into a narrow petiole-like part................ 
HeaWenedenaccsccelati des denscteubecesaVagseiane baadea otecusdactauend oetsades seoctiebacaebvneceakeebayeess 41. X. resupinatum 


. Leaves bullate (at least sometimes) ADOVE...........:ecceecescesceeseeseceeceeseceecesceteeeeeeseeeenees 14 
Leaves flatiabove ss ic. s.ccicsseccek casts cvs Gesectauecs evtelave cacao sacaceechsvbetsuacvtebenieacvscvevscs lubes evbesee'es 18 
Axillary buds in clusters of 2—3(-4). Leaf apex acuminate-cuspidate. ........ cee 15 
Axillary buds solitary. Leaf apex acutish. ..........ccceccecseesecseceeceseeeeeeeeesseseenseceensenseeteee es 16 
Leaves elliptical, margins sometime curved; intramarginal vein distinct; glands located 
at some distance from the midrib, basal glands absent..................46. X. subcoriaceum 
Leaves narrowly elliptical, margin always flat; intramarginal vein indistinct; glands 
located near the midrib, basal glands often present........... eee 48. X. tenue (in part) 
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16. 


17. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


POLYGALACEAE (DE WILDE & DUYFJES) 


Leaves oblong-lanceolate, 20-50 =x 5—10(—15) cm, base cordate with the margins 
curved upwards and connate above the apex of petiole or flat and rounded or (broadly) 
cuneate; intramarginal vein distinct; glands located near the midrib; petioles 10-20 mm 
long, usually with 2 small prominent glands... ceseeseceeseeteeeeeteree es 1. X. adenotus 
Leaves narrowly ovate-elliptical, 7-19(—30) <x 2-6(—11) cm, base cuneate, obtuse or 
rounded-cordate, always flat; intramarginal vein distinct or indistinct; glands scattered; 
petioles 4-8 mm long, without glands.............ccccecseecseecesseceseeeseceeeeseesseeeeeeeeeeneeserenenees 17 





Leaves papillose below; intramarginal vein indistinct; petioles 4-8 mm long, appressed 


short-hairy, longitudinally or transversely wrinkled........................-36. X. pulechrum 
Leaves not papillose or only indistinctly papillose below; intramarginal vein distinct; 
petioles to 5 mm long, patently long-hairy, smooth............... eee 42. X. reticulatum 
. Petioles smooth (glabrous or hairy)...........::cccccessceeseeseceeeceseceseceseeeeeeeeeeeeeneeneeenteenneeeees 19 
Petioles longitudinally or transversely wrinkled............cccecsesseeseeeeceeceeeeeeeeseeseeeteeteee es 29 
Leaves not papillose below; twigs, petioles, lower leaf surface glabrous or patently 
0) a 1 ae ee 20 
Leaves papillose below; twigs, petioles, lower leaf surface densely patently long- 
Wad iY oacciscccelose eee cekeshe site hedes Genco kslesseestans cevidee iv sevsleencdwegeelvie bee Ties ari niceclinedenn teehee 25 
Twigs with distinct nodal glands. Axillary buds solitary. Petioles to 6 mm long.......... 
scbebebs cds oud ete th ads Qebcca Sasbed ond EMD ll cas ostisbsboze dd caswodede ba ais oat saawtccusoneaesbeaiastss 18. X. hildebrandii 
Twigs without nodal glands. Axillary buds in clusters of 2—3 or solitary. Petioles (S—)6— 
3O(—40) tram LONG oo esc iteccectacscecceees tcc edeeses dash uecescedavee Seesiiesscatiececivstucouieetlacvace(Seecves 21 
Petioles (20—)30—40 mm long... ....eceeccesseeseeseeseceecesceseescenseceeceeeeeeeseeneeenees 22. X. longum 
Peétiolés 5=15 mimi Long o.0 0c. sec feec cee ticcsice eee teeie cascade sc caces eeedvdentacduscacetcdechcuveeviesties’ 22 
Leaves ovate-elliptical, thick coriaceous, apex rounded with short, broad blunt tip; 
intramarginal Vein absent............:ccceeccescessenseeeecsecseeeeeteeteeeseeeeee es X. crassum (see above) 
Leaves elliptical, oblong, lanceolate, or narrowly elliptical, not thick coriaceous, apex 
acute-acuminate or long-acuminate; intramarginal vein distinct or indistinct..............23 


Leaves drying yellowish, elliptical, oblong, rarely lanceolate, base attenuate- 
founded! ::.s6csci aa Rais de eh 14. X. flavescens (in part) 
4 


Petioles 6-11 mm long, glands absent or inconspicuous (small). Lateral veins 4—6 


PATS eis ces oe ee ea Ree kA Se 48. X. tenue (in part) 
Petioles 8—-14(—16) mm long, often with a pair of glands at the apical half. Lateral veins 
(6—-)7—9(-11) Pairs... ceceesceesceescesecesecceeceeeseeeeeeseeeseeesteesteenens 51. X. vitellinum (in part) 


Leaves narrow, oblong-linear, apex long-acute; petioles to 2 mm long... : 
Seoctesicasdatia uate les aivaaeues ch buss ssuvcust dey sbkbescuecvateutoascueesduavadns Bet besdavebs cteves 5. X.brachystachyum 


Leaves narrowly elliptic or elliptical, apex acutish; petioles (1.5—)3—7 mm long....... 26 
Leaves smaller, 5—11 x 1.5—4 cm; petioles to 3 mm long...............33. X. pedicellatum 
Leaves larger, 8—31 x 2—9 cm; petioles 3—7 mm JONG. ........ ce eeeeceeseeseeeeeeeeeeeeeeeenee ees 27 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Axillary buds ovate-oblong, not thickened at base. Leaf base cordate, sometimes 
covering the upper side of petiole; intramarginal vein distinct; lateral veins 9-12 
PAS cane fasts bec eA lev eee Beeches Ghee awsr aan eaeteastcte re rasan ota 49. X. trichocladum 
Axillary buds triangular, basally thickened. Leaf base otherwise, if cordate never 
covering the upper side of petiole; intramarginal vein absent, indistinct or distinct; 
lateral Veins 5-8 Pairs... ....ececceeseeseesecsccescescessescecsecseceecesceseessessesseceesesseaseaeesaeeeeesessenseaees 28 


Leaves narrowly elliptical, base cordate; midrib slightly raised above; intramarginal 
vein indistinct. Flowers (petals) orange red; pedicels 7-15 mm long... 

scplsbevede ead Dh tvk sosetaebeh bveecbraunaig sagibbetevhtad wasqosedhesusei ts cmmdeabetcupettuatetanesens take 2. X. beccarianum 
Leaves elliptical or narrowly elliptical, base cordate, rounded-attenuate or cuneate; 
midrib slightly sunken or flat above; intramarginal vein, if present, distinct at least in 
the apical half of leaf blade. Flowers (petals) purple; pedicels 2—7 mm long................ 


auidasced ubes ved ca Sor cusoasys Cacuted Cerails Le ssba ran cit Ses nore ta oeeichkes etext tian thease purpureum 
Leaves papillose DelOW. ........ceccesesesseeseesseceeseeeeecesceseeseenaecaecneseeceseeeeecaecsesnaeeneserenseeeas 30 
Leaves not papillose below... <c2ccccc.cecccsesdeeecaceedid sites eecccdeees Weacecnedecebideneeiceawsdedectueoerdeoes 42 
Leaf base long-attenuate, merging and forming part of petiole... eee eeeeeeeteereee nes 31 
Léaf base NOt SOx yes cicihedstee see ee sed erence cebic ninco saeruesdunendh toeedevtees todas ete tsenteneete tna 32 


Petioles 20-30 mm long. Leaves oblong, 14-35 x 4.5—10 cm, apex rounded or bluntly 
acute; lateral veins 8—12 pairs; glands inconspiCUOUS. ..........:::csceeceeseeteeree es 3. X. bicolor 
Petioles 8-15 mm long. Leaves ovate-elliptical, 7-18 x 2.5-7 cm, apex acute- 
acuminate; lateral veins 4-6 pairs; glands numerous, scattered on the leaf blade........... 
Hic ceduaeoeedeba seeds susetee agus cee leuees cstv iss Geese Ctels Celebs suites Weatee tabi dae Civ beceae 34. X. penibukanense 


Leaves smaller, 1.5—9 x 0.5—3.5 cm; petioles 1.5—4.5 mm long..........c eects 33 
Leaves larger, (4—)7—20(-30) = 3-10 cm; petioles 5—30 mm Iong....... sees 35 


Twigs pendent; axillary buds absent or minute (less than 0.5 mm long). Leaves 
narrowly elliptical; lateral veins c. 10 Ppairs........ceeeeseeeeceeetecteeeeeneeereees 6. X. brevipes 
Twigs not pendent; axillary buds 0.5—1.5 mm long. Leaves elliptical-oblong, oblong or 
lanceolate; lateral veins 1-6 Pairs........cccceccecesseescesceseeesecsceeseeseceeceeseeeeeeeseeseceesseenee es 34 


Leaves elliptical-oblong, 1.5—5(—6) x 0.5—2 cm, base rounded or cuneate, apex long- 
acuminate with rounded tip; lateral veins 1-3 pairs, intramarginal vein indistinct; 
petioles: 22.5 mm Ong. 22escceiceenecechs etetegeevedi nde BagahceertenOiineends 31. X. parvifolium 
Leaves oblong or lanceolate, 5—8(—9) x 1.2—-2.5(-3.5) cm, base acute, apex acuminate- 
cuspidate; lateral vein 4-6 pairs, intramarginal vein absent; petioles 3.5-4.5 mm 





NON 26) Hi deiesn cee etd teats eee. a eats Se Meee Seco ees 32. X. pauciflorum 
Twigs with a pair of annular nodal glands... eee eeeeeeeetteeee eee 38. X. ramiflorum 
‘Twigs without nodal glands x. «3. ccceeRe ei dats tei ad Rim anew aets 36 
Axillary buds clove-shaped. Petioles 9—20(—30) mm long.............:::::00---8. X. Clovis 
Axillary buds not clove-shaped. Petioles 4-15 mm long............eeceeseseessetteeteeteette es 37 
Twigs reticulately wrinkled. Axillary buds in clusters of 2 OF 3.0... ecceeseeteereetee eee 
Ten Rute tees aes an GS ee nS Ra A 4. X. borneense (in part) 
Twigs smooth. Axillary buds solitary.........cccccecsecsecssessesseceecesceseeeeeeseeeeneecnecnsesteteneeaees 38 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


POLYGALACEAE (DE WILDE & DUYFJES) 


Leaves 18-35 x 5.5—10 cm, base attenuate; lateral veins 12-14 pairs.........0..0. 
Re ECO eT Te eerie 35. X.pseudoadenotus 
Leaves 4-20 x 1—-5(—9) cm, base cuneate or rounded; lateral veins 4—9 pairs.............39 


Axillary buds arising at (1.5—)3—15 mm above the leaf axils, 1-2 mm stalked; scales 
leaf-like, 6-18 X 1.5-8 MM........ccccesceeecescesseeeseceecesseeeseeeseeeseees 20. X. korthalsianum 
Axillary buds appearing at the leaf axils, sessile; scales not leaf-like....... eee eee 40 


Leaves narrowly ovate; petioles without glands.............cseeeeseserteeteerees 10. X. discolor 
Leaves ovate-oblong, elliptical-oblong or narrowly elliptical; petioles sometimes with | 
or 2 glands at the apical part..........ccceccsecsseeseceseeeceseeeceseeseeeseseeceseseeeseeeeeeaeeeeeeseenneees 41 


Leaves ovate-oblong or elliptical-oblong, 4-10 x 1-5 cm; lateral veins 4-6 pairs. 
Axillary buds not hidden between petiole base and low ridge of twig.................. 
Aeedadbedies cade soase bees oud toss Shotee us sebuehs ocean bate vbeséets Ohta vesiuadetbuads ucaidchoeess bs 15. X.griffithii (in part) 
Leaves narrowly elliptical, 10-20 =x 3.5—9 cm; lateral veins 8-9 pairs. Axillary buds 
mostly hidden between petiole base and low ridge of twig...............19. X. impressum 


Leaves larger, 22—50 x 7—18 cm; petioles at least 18 mm long........7. X. ceraceifolium 
Leaves smaller, (2.5—)5—20(—38) x (1-)2—7(—11) cm; petioles much shorter than 18 mm 





VOM Gn ces cocci races eck se dee cede eves tie eedecw de ten ch ihe cea led, Cake dav din Cudiben cot sede teees Coben daseentietdeaseoneaaas 43 
Axillary buds longer than 5 mm..........cceeecessecsecceseneeseeseeeeseeaeseeseeessceaeeeseeseeeeeaeeasene eas 44 
Axillary buds'to 4 mim long) 3... csecccnsc cased eta tiesto distal ciseseieieiee Dinenesstgcnses 47 
Axillary buds (8—)10—20(-35) mm long, flat; scales leaf-like, wrinkled, sometime with 
14 lands: oicssccccck aoc veevsee dates ceed Hees cesatdeucntangenivdecetedessntdlecsiecdeed bute 17. X. heterophyllum 
Axillary buds 5—7(-11) mm long, not flat; scales not leaf-like, smooth, without 
plands sie: tiniciadlin gina tiewion aout hii, Hie a ean ee Rae ees 45 


Twigs stout 2-3 mm diameter. Axillary buds not patent (erect). Petioles 8—14(—16) mm 
long. Leaf lateral veins (6—)7—9(-11) pairs.................02+.. 51. X. vitellinum (in part) 


B= Pall Seton secbetentesceecusciestesibvdcateinevcus cd Wiecsnn cduseaeochocuetbesaatscudsecvesvccneptes leas couttueschecuveee 4 46 
Petioles without glands, 4-7 mm long. Leaves narrowly elliptical, margin undulate; 
intramarginal Vein istinct.........cceeeeseeseceeceseeseeeeeeseeneeeseene ees 25. X. neglectum (in part) 
Petioles sometimes with | or 2 glands at the apical part, 5-12 mm long. Leaves ovate- 
oblong or elliptical-oblong, margin plane; intramarginal vein indistinct.............0... 
dhen ai Wivee densi cee iia a edd ee RAR ea tes oe Rs 15. X.griffithii (in part) 
Axillary buds in clusters of 2, 3 OF 4... ...ceeesesseseesceecseesseecesesaeeeceesecaecaeeeceeceaeesaeeaeeenes 48 
Axillary buds:solitary: (Or 2): < cccee. cick exile no etek nt ae Reece his ee eee itn 52 
Twigs reticulately or finely longitudinally wrinkled. ...0...0.. tc eeeseeseseeneeeeeeeeeeeeseeee ees 49 
Twigs Smooth: < 4. c:acernchntiiin wachceiiacnw an hinns BAGG AUR e Rbnieieess 50 


Twigs reticulately wrinkled. Axillary buds glabrescent. Leaves elliptical-oblong larger, 
8-16 x 3.5—7 cm, base attenuate; glands scattered...................4. X. borneense (in part) 
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50. 


51. 


52. 


53% 


54. 


55. 


56. 


aT 


58. 


59. 


60. 


Twigs finely longitudinally wrinkled. Axillary buds densely patently short-hairy. 
Leaves elliptical to narrowly elliptical, smaller, 3.5-12 x 1.2—-5.5 cm, base cuneate; 


glands inconspicuous, mostly located near midrib... eee eeeeeeereeees 26. X. nigricans 
Lateral:veins:5=7 paits sscc.2 acess aessutevases tues eseceseseseeett nacuend wiescesnleeeess 45. X. stipitatum 

Lateral vers: 35 pains. totic: seccfaddeccyedtacosecceddacdecd iceolbe seed tsecdedettggas Hasseaeed, ibeckt Sats 51 

Leaves ovate-elliptical, smaller, 3.5-9.5 =x 1.4-6 cm; intramarginal vein absent. 
Axillary buds 1-1.8 mm long.......e eee ececeeceseneeeeeteeseeeeneeeeeteeaeeee ed 29. X. ovatifolium 

Leaves narrowly elliptical, larger, 7-16 <x 2-5(—7) cm; intramarginal vein distinct. 
Axillary buds less than 1 mm long... eee eeeeeeteeteneeneeeeeeetenee es 47. X. tardicrescens 

Petioles (1.5—)3—7 mim 1ong.......cceceeceesseesscesscesecesecsecseecaeecseeeeenseeesecaeenaecnsecseeeneeeeeaes 53 

Petioles (S—)7—12(-18) mam long... cee ee ceeeceseeeseeeeeeeeceeecesecnseeeseceaeeeaeeeneeeeeeseeeerene nea 56 

Lateral veins 3-5 pairs. Axillary buds half-patent, 1.5—4 mm long....... eee eeeeeeeeeeeees 
so bateeedes Sued diy tuaadutes Pata aoa tae Rites och ee Dudavee aoe as he Die meee gene aoe 25. X. neglectum (in part) 
Lateral veins 5—9 pairs. Axillary buds not half-patent, minute and inconspicuous, to | 

PTE TON Be cde de ces cevccvereee tne dveel acs Cec eese ea sadeule conc dusstevengtncdies ee cecdcaaseveeuilatuceucevcstesseeblvecss 54 

Leaves ovate-oblong, base rounded or attenuate; intramarginal vein indistinct; nodal 
plands absent...22 cian ei haat aie eta eetieis 11. X. ecarinatum 
Leaves ovate-elliptical or oblong, base cuneate; intramarginal vein distinct; nodal 
slands present: cs: 2 orencetiee Aenea cia. iiieioei nine es eh aeeai den di itads 55 

Leaves ovate-elliptical, larger, 5-20 x 2—7 cm, margin sometimes crenulated with at 
least.6: glands! s cce.cccccliesteccssceseeeslescceseteveeecaededseck dandeninedtdeisueinseieetiacsfeee soe 12. X. ellipticum 
Leaves oblong, smaller, (4-)6-9 x 1-2.5(-3.5) cm, margin plane without 
Slands 00 caveie nea arise tape beneath arcucnenniiey 24. X. montanum 
Twigs with distinct nodal glands...........cccccceesceeseeeeceeteceeeeneeeseeeeeseee es 28. X. obscurum 
Twigs without nodal glands...........ccccssecssessseesceeseeesceeccesecesecseceaecseecseeeseeseeseeeesseeereneea es 57 
Twigs lengthwise finely grooved, patently short-hairy. Axillary buds appressed against 
twig. Petioles patently short-hairy. Laminar glands few, located near leaf base............. 
Sabina d bs Cus tars oie cd oven dealt weeave Rees cade Dative Levies Cute rio tendiciuietebtestetiten eevee tetas 40. X. reflexum 

Twigs smooth, usually glabrous. Axillary buds not so. Petioles glabrous. Laminar 
glands absent, inconspicuous or if present not or rarely located near leaf base........... 58 
Lateral veins (6—)7—14 pairs... eseesessssseeceseceeeeeeecenesaecessecaeeecsecseeseeeaseneaeeaseeseee ees 59 
Lateral veins.4—7 pairs ac. occ ins aecestteeicsathcsaeigeeeed vest wees Mined EH 60 
Leaves linear or linear-lanceolate, parallel-sided; petioles coarsely wrinkled, without 
BANS tpi eice eee Eesha hoes os Raton ee Ree aeee 21. X. lineare 
Leaves (narrowly) elliptical, not parallel-sided; petioles finely wrinkled, often with a 
pair of glands at the apical part... eecesseseertetteeteeee tenes 51. X. vitellinum (in part) 
Laminar glands, few to numerous, scattered or located near midrib or leaf margin.......61 


Laminar glands absent or iNCONSPICUOUS. ...........sseeecceceeeceseeeeeseeeeesecueeeaeeaeesecnereeenasen ee 62 
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61. Axillary buds inconspicuous. Leaves larger, 8-20 x 3—7 cm; glands few, located near 
leaf margin; petioles without glands.............eseeeeeettetee es 13. X. ferrugineum (in part) 
Axillary buds distinct, half-patent. Leaves smaller, 4-10 x 1-5 cm; glands few to 
numerous, scattered or located near midrib; petioles sometimes with | or 2 glands at the 


Apical Parts e.c.c0s hestesncecvesssehetesandasetetite Wut Meee h adesceende etercsest 14. X. griffithii (in part) 
62. Twigs stout, c. 5 mm diameter, black. Axillary buds minute, less than 0.5 mm long. 
Leaf intramarginal vein absent.............cccecceesseeeesceeeeeeeesecseeeseeneecneenseene a ees 39, X. rectum 
Twigs slender, not black. Axillary buds 1-1.5 mm long. Leaf intramarginal vein 
GistinctOr MISH Che ats ha seecesleaeteo eee thle hed ceases Lela sooo acdaed abe seees hiate a seeutag vce 63 


63. Axillary buds short-hairy. Leaves oblong-lanceolate; intramarginal vein indistinct......... 


sdegiensreceseg cst atte os tieast2u fosnas Aonsboathczhs iesisey seats wstnets iitsbal ders toyz asenvad sie, Sede steke toate 27. X. nitidum 
Axillary buds glabrous. Leaves oblong; intramarginal vein distinct.....................005 
mddrec dace teadudse dt sad caseavudet be stay wat saok Dates deecs kate adeaeiths sean ce iautea ieeaPies hein 30. X. pachycarpon 
1. Xanthophyllum adenotus Miq. Fig. 1. 


(Greek, adenos = gland; referring to glands on the leaves) 
(subgen. Xanthophyllum, sect. Eystathes) 


Fl. Ind. Bat., Suppl. (1861) 393; Meijden op. cit. (1982) 100, op. cit. (1988) 515; Coode et al. (eds.) 
op. cit. 255; Beaman & Anderson op. cit. 263. Lectotype (Meijden, 1982): Teijsmann HB 509, 
Sumatra, Padang, Pulau Pisang (BO; isolectotype U [Acc. No. 40600]). Synonyms: X. cordatum Miq., 
Ann. Mus. Bot. Lugd.-Bat. 1 (1864) 274; X. cordatum Migq. f. aequale Chodat op. cit. (1929) 133; X. 
arsatii C.E.F.Fisch., Bull. Misc. Inform. Kew (1932) 176. 


Shrub or tree, to 15 m tall and 25 cm diameter. Bark smooth. Sapwood white, yellow or 
pale orange. Twigs green, smooth, without nodal glands, glabrous or patently short-hairy. 
Axillary buds solitary, half-patent to patent, ovate-oblong to lanceolate, (2-)3—6(—10) mm 
long, glabrous or sparsely short-hairy, hairs to 0.2 mm long. Leaves chartaceous, somewhat 
bullate between lateral veins, greyish green or brown above, brownish, glabrous or patently 
short-hairy and not papillose below; blades oblong-lanceolate, 20-50 x 5—10(—15) cm, base 
cordate with the margins curved upwards and connate above the apex of the petiole, or flat 
and rounded, or (broadly) cuneate, apex acutish; midrib slightly raised above; /ateral veins 
10-20 pairs, forming an intramarginal vein; intercostal venation reticulate, distinct and 
prominent below; glands 2—6(—20), usually located near the midrib (if few, only present in 
basal part), 0.3-0.4 mm diameter; petioles 10-20 mm long, glabrous or short-hairy, usually 
with 2 small, prominent glands, wrinkled. Inflorescences sometimes on the older nodes, 
stout, branched; axes angular, sparsely or densely short-hairy; flowers solitary (or in a 
cluster of 2); lower bracts opposite. Flowers: pedicels 1—3.5 mm long, densely short-hairy; 
sepals often with minute glands, outer sepals 2-4 mm long, inner sepals 3—5.5 mm long; 
petals pinkish to pale violet, the upper petals with a yellow spot, drying dark red, the longest 
one 9-14 mm long, keel unguiculate (clawed), hairy outside, other petals hairy above base 
and near apex; filaments free or 1(—2) mm connate, widened above base and with a hairy 
knob-like thickening at inner side, for the rest glabrous, anthers 0.6—1.2 mm long, ciliate 
along slits; ovary (half-)patently hairy all around, style glabrous near apex, stigma slightly 
2-lobed, ovules 4. Fruits globose, 1.5—1.8 cm diameter, dull, pale or reddish brown, hairy; 
pericarp thin, brittle; fruiting pedicels 2-5 mm long. Seed /. 
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Vernacular names. Sabah—burangkuk (Dusun Kinabatangan), kurapit (Murut), sintotobou 
(Tenggara). Sarawak—manok indu (Engkari Iban). 


Distribution. Sumatra and Borneo. 


Notes. The stout petioles of large-leaved specimens are somewhat swollen, transversely 
wrinkled and (green-)brown in the fresh state, reminiscent of Xanthophyllum ceraceifolium, 
in which the petiole is still stouter and black. Two varieties are recognised in Borneo. 


Key to varieties 


Leaf base cordate or narrowly cordate, margins usually curved upwards...........:csceeeteeeere es 
var. adenotus 
Synonyms: X. cordatum Migq. op. cit. (1864) 274; Merrill, EB (1921) 325, Ridley, Bull. Misc. 
Inform. Kew (1925) 77; Chodat op. cit. (1929) 133; Masamune op. cit. 379; Anderson op. cit. 
(1980) 287; Beaman & Anderson op. cit. (2004) 263; X. cordatum Miq. f. aequale Chodat op. cit. 
(1929) 133, for the type only. 
Sumatra and Borneo (Sabah, Sarawak, Brunei). In Sabah, common and widespread 
(e.g., SAN 54118, SAN 73453, SAN 74178, SAN 95386, SAN 96533, SAN 126404 and 
SAN 132039) and in Sarawak recorded from Belaga, Bintulu, Kapit, Kuching, Lundu, 
Marudi, Miri, Song and Tatau districts (e.g., Hansen 679, Jacobs 5450, S 22908, S 
35070 and S 64926). Also known from Brunei (e.g., BRUN 16253, BRUN 16592, 
BRUN 91176 and Kirkup 357). Lowland and hill mixed dipterocarp forest, frequently 
along river banks, on sandy soil or limestone-derived alluvial soil, from sea level to 700 
m altitude. 

Leaf base (rounded or) cuneate, margin flat... ......ccccceecceescesceesceeeceeeeeseceseceeceeecaeeeseeeseeseeeeer es 
var. arsatii (C.E.C.Fisch.) W.J.de Wilde & Duyfjes 
(After Arsat, a forest guard in Sabah) 
Gard. Bull. Sing. 57 (2005) 47. Basionym: X. arsatii C.E.C.Fisch. op. cit. 176; Masamune op. cit. 
379. Type: Arsat BNBFD 1213, Borneo, Sabah (holotype K). 
Endemic in Borneo (Sabah, Sarawak, Brunei, Kalimantan). In Sabah, recorded from 
Kinabatangan, Labuk Sugut, Sandakan, Sipitang and Tawau districts (e.g., SAN 37456, 
SAN 79073, SAN 91117, SAN 95970 and SAN 130719) and in Sarawak, from Kapit, 
Kuching, Lawas, Limbang, Lubok Antu, Lundu, Marudi and Miri districts (e.g., Brooke 
10035, S 29155, S 33564, S 34490 and S 59969). Also occurring in Brunei (e.g., BRUN 
15060, Hotta 13182, Niga NN 94, Ogata 142 and Sands 5673) and Kalimantan (e.g., 
Church et al. 159, Endert 5078, Jarvie 5668, Mogea et al. 4036 and Wiriadinata 3566). 
Mixed dipterocarp forest, along streams, on flat land or on ridges, on sandy soil, 
sandstone, shale or silty clay, at altitudes to 400 m. 


2. Xanthophyllum beccarianum Chodat 
(Odoardo Beccari, 1843-1920, Italian explorer and botanist) 


(subgen. Xanthophyllum, sect. Eystathes) 
Mém. Soc. Phys. Hist. Nat. Genéve, Suppl. (1891) ¢. 9, f 3 (‘beccarinum’), Bull. Herb. Boiss. 4 
(1896) 257; Merrill op. cit. (1921) 325; Masamune op. cit. 325; Anderson op. cit. (1980) 286; Meijden 


op. cit. (1982) 112, op. cit. (1988) 522; Coode et al. (eds.) op. cit. 255. Lectotype (Meijden, 1982): 
Beccari 2230, Borneo, Sarawak (G; isolectotypes K, M, SAR, W). 
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Fig. 1. Xanthophyllum adenotus. A, flowering leafy twig; B, open flower; C, longitudinal 
section of open flower with the gynoecium removed; D, lower petal with 2 stamens; E, stamens; 


F, gynoecium; G, longitudinal section of ovary; H, part of infructescence. (A-G from SAN 
107296, H from SAN 81178.) 
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Tree, to 12 m tall, to 17 cm diameter. Bark grey (green), smooth. Twigs, without nodal 
glands, 2-3 mm diameter, densely patently hairy (hairs up to 1 mm long). Axillary buds 
solitary, long-hairy, triangular, 0.5-5 mm long, basally strongly thickened. Leaves 
discolorous, flat above, sparsely patently long-hairy and papillose below; blades narrowly 
elliptical, 9-19 x 4-8 cm, base cordate, apex acutish; midrib densely hairy below, shightly 
raised above; lateral veins 6-8 pairs, forming an indistinct intramarginal vein in apical 
part; intercostal venation reticulate; glands numerous, scattered, c. 0.1 mm diameter; 
petioles 3-6 mm long, smooth, densely long-hairy, without glands. Inflorescences 
unbranched, shorter than the leaves, densely minutely hairy (hairs to 0.4 mm long), flowers 
sometimes turned upside-down, basal part of axis bearing clustered flowers (to 3 together). 
Flowers: pedicels 7—10(—15) mm long; sepals glabrous or short-hairy; outer sepals c. 2.5 
mm long, with glandular spots, inner sepals 3-4 mm long; petals 15—16 mm long, orange- 
red when dry, glabrous except for the ciliate base, the longest one c. 16 mm long; filaments 
free, anthers c. 2 mm long; ovary patently hairy, style glabrous in apical half, stigma slightly 
2-lobed, ovules 13. Fruits globose, c. 1.5 cm diameter, finely hairy, apically pointed when 
immature; fruiting pedicels 10-12 mm long. Seed /. 


Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and Kalimantan). In Sabah, 
known by | collection from Labuk Sugut district, Bt. Masasau (SAN 107390) and in 
Sarawak from Bako NP, G. Gading NP, Sampadi FR, Samunsam WS, G. Santubong and 
Semengoh FR, all in Kuching district (e.g., S 12781, S 14903, S 32986, S 34392, S 43446 
and S 69066). In Brunei, recorded by one collection (Wong WKM 1380) from Temburong 
district and in Kalimantan known by 2 collections, one from Berau (Ambriansyah et al. AA 
665) and the other from Ulu Barito (Ridsdale PBU 7). 


Ecology. Mixed dipterocarp forest on ridges or along rivers, at altitudes to 200 m. 


Notes. Xanthophyllum beccarianum is closely related to X. brachystachyum, X. 
pedicellatum, X. purpureum, X. reticulatum and X. trichocladum, forming the 
‘beccarianum-group’, of which species delimitation needs further study. 


3. Xanthophyllum bicolor W.J.de Wilde & Duyfjes 
(Latin, bi = two, color = colour; referring to the different colour of the petiole and leaf 
surfaces) 


(subgen. Xanthophyllum, sect. Eystathes) 


Gard. Bull. Sing. 57 (2005) 48. Type: Niga NN 182, Borneo, Brunei, Belait district, Sg. Mau 
(holotype KEP; isotypes BRUN, L, SAN, SAR, SING). 


Tree, to 30 m tall and 32 cm diameter. Bark dark brown, smooth; inner bark pale yellow. 
Twigs smooth, glabrous, grey, without nodal glands. Axillary buds solitary or in clusters of 
up to 3, conical, 2-4 mm long, glabrous, with corky thickenings at the base. Leaves 
discolorous, glabrous, flat, green and shiny above, contrastingly pale cinnamon and 
papillose below; blades oblong, 14-35 x 4.5—10 cm, base long-attenuate and forming part 
of the petiole, apex rounded to bluntly acute; midrib somewhat raised above; lateral veins 
8—12 pairs, indistinct, basal veins hardly reaching the middle of the leaf, intramarginal vein 
faint; intercostal venation coarsely reticulate, faint; glands inconspicuous; petioles 20-30 
mm long, glabrous, consisting of a grey-brown, transversely or longitudinally furrowed or 
wrinkled basal half and a smooth distal part, yellowish like the midrib, without glands. 
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Inflorescences nearly half as long as the leaves, 6-11 cm long, unbranched; axes minutely 
sparsely appressed hairy, hairs 0.1—0.5 mm long, 15—25-flowered; bracts minute. Flowers: 
1-3 per bract; pedicels 5-10 mm long, appressed fine-hairy or subglabrous; sepals c. 4 mm 
long, subglabrous; petals glabrous, yellowish orange when fresh, brown-orange on drying; 
filaments free; ovary ovoid, c. 4 mm diameter, sparsely appressed short-hairy, c. 2 mm 
stipitate, style caducous, stigma slightly 2-lobed, ovules 8(?). Fruits globose, 1.5—2 cm 
diameter, 2 mm stipitate, light brown (blue when fresh), glabrous; pericarp thin; fruiting 
pedicels c. 10 mm long. Seed /. 


Vernacular name. Brunei—bait musang (Iban). 


Distribution. Endemic in Borneo (Sabah and Brunei). In Sabah, recorded from Beaufort 
and Ranau districts (e.g., SAN 43595, SAN 77790 and SAN 86129). In Brunei, known from 
Belait district (e.g., BRUN 17868, BRUN 17936, Joffre JJA 10, Niga NN 182 and Niga NN 
369). 


Ecology. Mixed dipterocarp forest, riverside forest or hills, on peaty or (yellow) sandy clay 
soil, at low altitude. 


Notes. Xanthophyllum bicolor is close to X. penibukanense but the latter differs from the 
former in having smaller leaves with much shorter transversely wrinkled petioles. 


4. Xanthophyllum borneense Miq. 


(of Borneo) 
(subgen. Xanthophyllum, sect. Eystathes) 


Ann. Mus. Bot. Lugd.-Bat. (1864) 277; Merrill op. cit. (1921) 325; Masamune op. cit. 379; Anderson 
op. cit. (1980) 287; Meijden op. cit. (1982) 82, op. cit. (1988) 508. Lectotype (Meijden, 1982): 
Korthals s.n., Borneo, Kalimantan (L [Acc. No. 9081711927]; isolectotypes G, K, L [Acc. Nos. 
944354123 & 9081711939], U [Acc. No. 40587], W). Synonym: X. glabrescens Ridl., Bull. Misc. 
Inform. Kew (1938) 113, Masamune op. cit. 380. 


Small tree, to 5(—8) m tall. Twigs reticulately wrinkled, without nodal glands. Axillary 
buds in clusters of 2 (or 3), 1-2-3) mm long, glabrescent. Leaves subcoriaceous, 
concolorous or discolorous, glabrous, flat or slightly bullate and green(-brown) above, 
pale, not or (indistinctly) papillose below; blades elliptical-oblong, 8-16 x 3.5—7 cm, base 
attenuate, apex acutish or acute-acuminate, margin sometimes undulate; midrib flat or 
prominent above; lateral veins 4-6(-8) pairs, forming an intramarginal vein; intercostal 
venation reticulate; glands few or numerous, scattered, c. 0.2 mm diameter; petioles 5—I1 
mm long, glabrous, finely transversely wrinkled, without glands. Inflorescences slender, 
axes 1-2 mm diameter, with less than 10 flowers, shorter or longer than the leaves, 4-9 cm 
long, unbranched, glabrous. Flowers: pedicels c. 2 mm long; sepals glabrous outside, outer 
sepals c. 3 mm long, inner sepals c. 4 mm long; petals pale brownish or orange when dry, 
minutely ciliate apically, the longest petal 10-11 mm long, keel sparsely appressed minutely 
hairy outside; filaments free, anthers c. 0.3 mm long, (sub)glabrous; ovary glabrous or hairy 
all around, style sparsely more or less appressed hairy, stigma slightly 2-lobed, ovules 4. 
Fruits globose to broadly ovoid, /.5—/.8 cm diameter, pale brown, on drying smooth or 
coarsely wrinkled, glabrous or sparsely appressed hairy all around; fruiting pedicels c. 5 
mm long. Seed /. 
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Fig. 2. Xanthophyllum brevipes. A, flowering leafy twig; B, open flower; C, longitudinal section 
of open flower with the gynoecium removed; D, adaxial view of stamen and petal; E, gynoecium, 
F, longitudinal section of ovary; G, part of leafy twig with immature fruit; H, mature fruit. (A-F 
from S 26838, G from § 32989, H from S 9/7/56.) 


240 


TREE FLORA OF SABAH AND SARAWAK VOL. 6 (2007) 


Distribution. Endemic in Borneo (Sabah, Sarawak and SE Kalimantan) and known from 
few collections only. In Sabah, known by two rather doubtful collections, one from Beaufort 
district (SAN 115308) and the other from Lamag, Kinabatangan district (SAN 53303); and in 
Sarawak, recorded from Kapit and Kuching districts (e.g., Hose 38 and S 8451). In SE 
Kalimantan, known only from the type. 


Ecology. Forest along riverbanks, and on hillslopes, at altitudes below 300 m. 


Notes. The circumscription of this species, comprising only few specimens collected from 
distant localities, needs further study. 


5. Xanthophyllum brachystachyum W.J.de Wilde & Duyfjes 


(Greek, brachus = short; stachus = spike; referring to the short inflorescences) 
(subgen. Xanthophyllum, sect. Eystathes) 


Gard. Bull. Sing. 57 (2005) 49. Type: Normaya & Sirukit S 91521, Borneo, Sarawak, Marudi district, 
Sg. Silat Basin, Bt. Palutan (holotype SAR; isotypes KEP, L, SAN, SING). 


Tree, to 12 m tall and 9 cm diameter. Bark smooth, grey-green or whitish, slash bark 
yellow, tough. Sapwood yellow, hard. Twigs smooth, without nodal glands, 0.5—1 mm 
diameter, brown patently long-hairy, hairs c. 0.5 mm long, later glabrescent. Axillary buds 
solitary, less than 1 mm long, hairy. Leaves more or less discolorous, flat, green and 
glabrous above, patently long-hairy mainly on midrib and papillose below; blades narrowly 
oblong, 3—7(-9.5) = 0.5—1(—2) cm, base narrowly rounded or cuneate, apex long-acute; 
midrib flat above; lateral veins 4-7 pairs, forming a faint intramarginal vein; intercostal 
venation reticulate; glands numerous, scattered, minute, c. 0.1 mm diameter; petioles c. 2 
mm long, long-hairy, smooth, without glands. Inflorescences much shorter than the leaves, 
c. 0.5 cm long, unbranched, 2-4-flowered; axes glabrescent, hairs c. 0.5 mm long. Flowers: 
pedicels 2-4 mm long, subglabrous; sepals sparsely appressed hairy or subglabrous, hairs 
c. 1 mm long, outer sepals 1.5—2 mm long, inner sepals c. 2.5 mm long; petals pale purplish, 
drying orange brown, (sub)glabrous, c. 12 mm long; filaments free, subglabrous, anthers c. 
0.5 mm long, with some hairs at base; ovary c. | mm stipitate, densely light brown half- 
patently hairy, hairs 0.5—1 mm long, style glabrous in apical part, stigma slightly 2-lobed, 
ovules (presumably) 8 or more. Fruits globose, 1-1.5 cm diameter, pale brown, hairy; 
fruiting pedicels c. 5 mm long. Seed /. 


Vernacular names. Sarawak—bagok (Iban), bila (Kenyah), nyalin daun kecil (Malay). 


Distribution. Endemic in Borneo (Sabah and Sarawak). In Sabah, known by one collection 
from Bt. Sunggau, Beaufort district (SAN 77425, which is intermediate with delicate forms 
of X. purpureum). In Sarawak, known from Marudi and Miri districts, (e.g., § 3735, S 91521 
and § 91825). 


Ecology. Mixed dipterocarp forest, at 500-900 m altitudes. 


6. Xanthophyllum brevipes Meijden Fig. 2, Plate 7A. 


(Latin, brevis = short, pes = foot or stalk; referring to the short-petioled leaves) 
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(subgen. Brunophyllum) 


Bot. J. Linn. Soc. 67 (1973) 117, op. cit. (1982) 144, op. cit. (1988) 536; Anderson op. cit. (1980) 287; 
Argent et al. (eds.) op. cit. 505. Type: Anderson S 26838, Borneo, Sarawak, Kuching district, 
Semengoh FR (holotype L; isotypes KEP, L, SAN, SAR). 


Tree, 20(—30) m tall, to 40 cm diameter. Bark smooth or slightly fissured, yellowish brown. 
Twigs and branches smooth, glabrous, green, pendent; nodal glands sometimes distinct. 
Axillary buds absent or if present minute, less than 0.5 mm long. Leaves glabrous, flat and 
(green-)brown above, hardly paler and papillose below; blades narrowly elliptical, 2.5—7.5 
x 0.7-2.5 cm, base rounded or attenuate, apex acuminate to cuspidate; midrib sunken 
above; lateral veins c. 10 pairs, little more distinct than finer veins, forming an indistinct 
intramarginal vein; intercostal venation reticulate; glands more than 10, in a row between 
margin and midrib, c. 0.1 mm diameter; petioles 1.5-3 mm long, glabrous, finely 
transversely wrinkled, without glands. Inflorescences short, unbranched, 2—5-flowered; 
axes hardly thicker than pedicels, glabrous. Flowers: pedicels c. 7 mm long; sepals 
minutely ciliate at margin, for the rest glabrous, outer sepals c. 3.5 mm long, inner sepals c. 
4 mm long; petals unequal, white, drying orange-brown, faintly ciliate, Jongest one 15-16 
mm long, keel clawed, boat-shaped, ciliate at base; filaments c. 0.5 mm connate, hairy in 
basal part, anthers c. 1 mm long, glabrous; ovary orange-brown, glabrous, style glabrous, 
stigma peltate, ovules 18. Fruits glabrous, pear-shaped (to broadly ovoid), 4-5 cm 
diameter, strongly finely wrinkled when dry, shiny, (reddish) brown or blackish; pericarp 
firm; fruiting pedicels 10-15 mm long, blackish. Seeds more than 10, flattened-ovoid, c. | 
cm long. 


Distribution. Endemic in Borneo (Sarawak and Brunei). In Sarawak, recorded from 
Bintulu, Kuching, Miri and Serian districts (e.g., S 15107, S 15748, S 16643, S 38492 and S 
91155). In Brunei, known from Bt. Puan and Sg. Liang, Belait district (e.g., BRUN 63/1 and 
Ogata Og-B 404). 


Ecology. Mixed dipterocarp forest, on slopes or near streams, at altitudes below 100 m. 


Uses. Xanthophyllum brevipes, with sharply drooping branches, is potentially an ornamental 
roadside tree. 


7. Xanthophyllum ceraceifolium Meijden Fig. 3, Plate 7B. 


(Latin, ceraseus = waxy, folium = leaf; referring to the waxy appearance of the leaves) 
(subgen. Xanthophyllum, sect. Eystathes) 


Bot. J. Linn. Soc. 67 (1973) 117, op. cit. (1982) 102, op. cit. (1988) 517, Anderson op. cit. (1980) 287. 
Type: Galau S 14822, Borneo, Sarawak, Kuching district, Semengoh FR (holotype L; isotypes K, 
SAN, SAR, SING). 


Small tree, to 16 m tall, to 16 cm diameter. Bark greyish brown with numerous brown 
lenticels on lower trunk. Twigs smooth, without nodal glands, glabrous, greenish. Axillary 
buds solitary, half-patent, elliptical to oblong, 5—7 mm long, glabrous. Leaves coriaceous, 
glabrous, flat, dull greenish and rather glossy above, not papillose below; blades lanceolate- 
oblong, 22-50 x 7-18 cm, base broadly cuneate, apex acute-acuminate; midrib raised 
above; lateral veins 8-10 pairs, slightly prominent, in apical part forming an indistinct 
intramarginal vein; intercostal venation reticulate, obscure; glands 2-8, of which two at the 
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Fig. 3. Xanthophyllum ceraceifolium. A, flowering leafy twig; B, open flower; C, longitudinal 
section of open flower with the gynoecium removed; D, lower petal; E, stamen; F, gynoecium; 
G, longitudinal section of ovary. (All from S$ 32405.) 
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very base, 0.5—1 mm diameter, the other ones (if present) scattered, sometimes close to 
midrib; petioles (18—)25—30 mm long, glabrous, black, stout, transversely wrinkled, without 
glands. Inflorescences shorter than the leaves, branched; axes flattened basally, brown, 
minutely hairy; lower bracts (sub)opposite. Flowers: pedicels 2.5—-3.5 mm long; outer 
sepals 3—3.5 mm long, inner sepals 4.5—5 mm long; petals yellowish, drying dark red, 
glabrous inside, the longest one 9-11 mm long, keel appressed hairy outside; filaments free, 
widened above base and with an appressed hairy knob-like thickening at inner side, anthers 
0.5-1 mm long; ovary nearly sessile, appressed long-hairy all around, stigma slightly 2- 
lobed, ovules 4. Fruits unknown. 


Distribution. Endemic in Borneo. Confined to Sarawak; known only from few collections 
from Semengoh FR (e.g., S 14822, S 32449, S 37757, S 38742 and S 91157). 


Ecology. Lowland mixed dipterocarp forest, on hillslopes, on sandy loamy soils. 


Notes. In living as well as in dried specimens, the stout petiole is conspicuously black and 
transversely wrinkled. 


8. Xanthophyllum clovis (Meijden) Meijden Fig. 4. 


(French, clou = nail; referring to the clove-like axillary buds) 
(subgen. Xanthophyllum, sect. Eystathes) 


Leiden Bot. Ser. 7 (1982) 103, op. cit. (1988) 517; Coode et al. (eds.) op. cit. 255. Basionym: X. 
vitellinum var. clovis Meijden op. cit. (1973) 120. Type: Wood SAN 15156, Borneo, Sabah, Sipitang 
district, Sibubu (holotype L; isotypes BRI, K, SING). 


Tree, to 16 m tall, to 19 cm diameter. Bark greyish, with scattered lenticels, flaky. 
Sapwood yellow to reddish. Twigs (young) smooth, glabrous, yellowish green, without 
nodal glands. Axillary buds solitary, clove-shaped, sessile, 6.5—12 mm long, at base slightly 
enlarged and convex, enlarged at the rounded or emarginate apex, and there with 2 knob- 
like appendages. Leaves glabrous, concolorous or discolorous, flat and greenish to 
brownish above, papillose below; blades elliptical, 8.5-18 x 3.5—6.5 cm, base broadly 
cuneate, apex short acute-acuminate; midrib flat above; lateral veins 7-8 pairs, forming an 
indistinct intramarginal vein in apical half; intercostal venation reticulate; glands few to 
numerous, mostly near the midrib, 0.2-0.5 mm diameter; petioles 9-20(—-30) mm long, 
glabrous, finely transversely wrinkled, without glands. Inflorescences to 20 cm long, 
branched; axes dark, minutely patently hairy, in basal part flowers in clusters of up to 7; 
lower bracts opposite. Flowers: pedicels 4-5 mm long, densely shortly more or less 
appressed hairy; outer sepals c. 3 mm long, inner sepals c. 4 mm long, with tiny glandular 
spots at apex; petals dark red when dry, the longest one 8.5 mm long, keel appressed hairy 
outside, other petals glabrous or sparsely ciliate; filaments (almost) free, widened above 
base and with appressed hairy, knob-like appendage at inner side, anthers c. 0.5 mm long; 
ovary subsessile, half-patently hairy all around, style hairy in two rows to near apex, stigma 
slightly 2-lobed, ovules 4. Fruits globose, 1.5—2 cm diameter, glabrescent; fruiting pedicels 
c. 5 mm long. Seed /. 


Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and E Kalimantan). In Sabah 
uncommon, known only by 2 collections from Labuk Sugut and Sipitang districts (i.e., S4N 
15156 and SAN 99867) and in Sarawak from Lundu and Miri districts (e.g., S 49888 and S 
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Fig. 4. Xanthophylium clovis. A, flowering leafy twig; B, open flower; C, longitudinal section 
of open flower with the gynoecium removed; D, lower petal with 2 stamens; E, stamen, F, 


gynoecium; G, longitudinal section of ovary; H, infructescence. (A-G from S 49888, H from 
BRUN 16523.) 
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46563). Also occurring in Brunei, Tutong district (e.g., Ariffin et al. ARK 18, BRUN 16523 
and Forman 868A) and E Kalimantan (e.g., Arifin Berau 1004). 


Ecology. Lowland mixed dipterocarp forest on hillsides or ridges and in Brunei in swamp 
forest. 


Uses. Fruits are recorded as edible (Ariffin et al. ARK 18). 


9. Xanthophyllum contractum Meijden 
(Latin, contractus = contracted; referring to the short inflorescences and short stipitate 
fruits) 


(subgen. Triadelphum) 


Leiden Bot. Ser. 7 (1982) 138, op. cit. (1988) 532. Type: Clemens 21664, Borneo, Sarawak, Batang 
Rejang (holotype A; isotypes K, NY, SAR, Z). 


Tree, c. 18 m tall, c. 30 cm diameter. Twigs smooth, pale yellowish, glabrous, with nodal 
glands. Axillary buds solitary, minute, obtuse, c. 1 mm long or smaller, glabrous. Leaves 
chartaceous, glabrous, flat and yellowish green above, not papillose below; blades 
elliptical-oblong, 14-20 x 6.5—8 cm, base acute, apex obtuse to very shortly acuminate; 
midrib raised above; lateral veins 8-9 pairs, not forming an intramarginal vein; intercostal 
venation scalariform; glands 12-18, located at 2-5 mm from the margin, some scattered, 
0.2-0.3 mm diameter; petioles 9-10 mm long, glabrous, smooth, without glands. 
Inflorescences to 6 cm long, unbranched, appearing on older twigs from adventitious buds; 
nodal glands indistinct. Flowers unknown. Fruits c. 3 mm stipitate, ovoid, 1.5-2 x I-1.5 
cm, more or less fleshy, finely pustulate, dark reddish, glabrous; pericarp hard; fruiting 
pedicels 2-6 mm long, glabrous. Seed /, (sub)apical, developing from one of the /2 
opposite ovules in the apical half as seen in the young fruit. 


Distribution. Endemic in Borneo. In Sarawak known by the type from Upper Rejang R., 
Belaga district (Clemens 21664), and another collection from Ulu Katibas, Song district (S 
64876). In Brunei, represented by one collection (Hotta 13348) from Temburong district. 


Ecology. Lowland riparian forest. 


Notes. Fruits purple when ripe. 


10. Xanthophyllum discolor Chodat Plate 7C. 


(Latin, discolor = of different colour; the upper and lower leaf surface) 
(subgen. Xanthophyllum, sect. Eystathes) 


Bull. Herb. Boiss. 4 (1896) 257; Ridley op. cit. (1922) 147; Ng op. cit. 356; Meijden op. cit. (1982) 
108, p.p. (excl. syn. X. hypoleucum), op. cit. (1988) 520, p.p. (excl. syn. X. hypoleucum); Turner op. 
cit. 405; Coode et al. (eds.) op. cit. 255; Beaman & Anderson op. cit. 264. Type: Ridley 6199, 
Singapore (holotype K; isotypes BM, K). Synonyms: X. discolor Chodat subsp. macranthum Meijden 
op. cit. (1973) 118. 
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Distribution. Peninsular Malaysia, Borneo and the Philippines. 


Notes. Two subspecies, subsp. discolor and subsp. macranthum Meijden, are recognised, 
with the latter occurring only in the Philippines. 


subsp. discolor 


Shrub or small tree, to 5 m tall, to 5 cm diameter. Bark whitish green. Twigs smooth, 
without nodal glands, at apex I—-1.5 mm thick, pale, whitish or yellowish, early glabrescent 
(hairs c. 0.1 mm long). Axillary buds solitary, ovate, 1-2 mm long, subacute or obtuse, 
pale brown, subglabrous. Leaves discolorous, flat and (brown-)green above, glabrous or 
sometimes with minute hairs on midrib, pale and papillose below; blades narrowly ovate, 
5-14 x 1.5-5 cm, base rounded or cuneate, apex subobtuse, acute, or acute-acuminate (or 
short-caudate); midrib almost flat; /ateral veins 5-8 pairs, not forming an intramarginal 
vein (or only a faint one in apical leaf half); intracostal venation reticulate; glands 
numerous, scattered, 0.1-0.2 mm diameter; petioles (4—)8—12 mm long, transversely 
wrinkled, glabrous, without glands. Inflorescences shorter than the leaves, 1.5—4.5 cm long, 
bearing 6-15 solitary flowers, unbranched; axes minutely hairy; bracts minute, caducous. 
Flowers: pedicels 2-4 mm long, subglabrous; sepals c. 2 mm long, partly minutely grey- 
hairy; petals 10-11 mm long, subglabrous, drying pink-orange; filaments free, slightly 
protruding, anthers not seen; ovary c. 1.5 mm stipitate, densely appressed hairy, style 
densely or sparsely more or less patently hairy, remaining on the growing ovary, stigma 
slightly 2-lobed, ovules 4 or 8. Fruits globose, 1—-1.2 cm diameter, (sparsely) appressed 
hairy; pericarp thin, pale brown; fruiting pedicels c. 5 mm long. Seed /. 


Distribution. Peninsular Malaysia and Borneo (Sabah, Sarawak and Kalimantan). In Sabah, 
recorded from Kinabatangan, Labuk Sugut, Lahad Datu, Sandakan and Tawau districts 
(e.g., FRI 41254, SAN 60113, SAN 82408, SAN 94028 and SAN 129708) and in Sarawak 
from Bau, Bintulu, Kapit, Lundu, Song and Sri Aman districts (e.g., S 4694, S 46344, S 
47342, S 50058 and S 77595). In Kalimantan, known from W and E parts (e.g., ANU 26774, 
Endert 3271, Kato et al. B 6115, Kostermans 7122 and Wiriadinata ITTO/BB 136). 


Ecology. Mixed dipterocarp forest, lower montane forest and padang forest, on hill summit 
and hill ridge, at 180-1100 m altitudes. 


Uses. For Sarawak, Awa et al. S 50058 reported: ‘for driving away padi pests burn the twigs 
into ashes and scatter it around the padi field’. 


Notes. First developing leaves, when still dangling, are purple. Specimens from Peninsular 
Malaysia are recorded as having ovaries with 6-15 ovules (Ng op. cit. 1972, Meijden op. 
cit. 1982, op. cit. 1988); in the few Bornean collections either 4 or 8 ovules were counted. 
The number of ovules per ovary, as a strong taxonomic character needs, at least in certain 
species-groups, reconsideration. 


11. Xanthophyllum ecarinatum Chodat Plate 7D. 
(Latin, e = without, carinatum = keeled; referring to the lack of a boat-shaped carina) 


(subgen. Brunophyllum) 
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Bull. Herb. Boiss. 4 (1896) 254, in Engler & Prantl, Nat. Pflanz. Fam. III, 4 (1896) 344; Merrill op. 
cit. (1921) 325; Masamune op. cit. 379; Meijden op. cit. (1982) 148, op. cit. (1988) 539; Coode et al. 
(eds.) op. cit. 255; Argent et al. (eds.) op. cit. 505; Beaman & Anderson op. cit. 264. Type: Haviland 
1768, Borneo, Sarawak (holotype K; isotype SAR). Synonym: X. kalimantanum Meijden op. cit. 
(1973) 118, op. cit. (1982) 148, op. cit. (1988) 539 (see notes). 


Tree, 3-25 m tall, to 16 cm diameter. Bark pale grey (brown), smooth. Sapwood pale 
yellow. Twigs smooth, without nodal glands, glabrous. Axillary buds solitary, minute, less 
than 0.5 mm long, or absent. Leaves glabrous, flat, glossy and brown above, not papillose 
below; blades (ovate-)oblong, (3—)7-17 x (1-)2.5—7 cm, base rounded or attenuate, apex 
acuminate to cuspidate; midrib slightly prominent to flat, or sunken in basal part; lateral 
veins 5S—7 pairs, forming a rather indistinct intramarginal vein; intercostal venation 
coarsely reticulate; glands 0-8, scattered in middle and apical parts of the leaf blade, 0.2- 
0.4 mm diameter; petioles (1.5—)4-6.5 mm long, glabrous, transversely wrinkled, without 
glands. Inflorescences (much) shorter than the leaves, unbranched; axes lanate (woolly 
hairy); flowers solitary or in basal part in clusters of up to 3. Flowers drying black; pedicels 
2-6 mm long, sparsely lanate; outer sepals (3—)4-5 mm long, inner sepals (3.5—)6-7 mm 
long; petals subequal, 9.5—12 mm long, when fresh white, the upper ones with a yellow 
spot, ciliate towards apex, inside hairy above insertion of filaments; stamens 8(—10), shorter 
than petals, filaments for 5-6 mm connate, towards apex lanate, anthers c. 0.6 mm long, 
glabrous or sparsely lanate at base; ovary stipitate for 2.5—4 mm, drying black, glabrous or 
with few long hairs on the ribs, style glabrous or sparsely lanate, stigma peltate, ovules 12- 
18(—23). Fruits (sub)ellipsoid, 7-11 x 6 cm, attenuate at base and apex, orange to dark 
brown, glabrous; pericarp soft, c. 0.5 cm thick and coarsely wrinkled when dry; fruiting 
pedicels 5-10 mm long, 5 mm thick or more. Seeds 8 or more. 





Vernacular names. Sarawak—apolah (Kayan), buah kong (Iban, Ulu Engkari). 


Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and Kalimantan). In Sabah 
common, known from Keningau, Kinabatangan, Ranau, Tambunan, Tawau and Tenom 
districts (e.g. KEP 80476, Pereira JTP 154, SAN 84003, SAN 97683, SAN 100129, SAN 
135858 and SAN 139755) and in Sarawak from Belaga, Bintulu, Kapit, Kuching, Lubok 
Antu, Lundu and Miri districts (e.g., S 8288, S 43917, S 46687, S 57679 and S 80899). Also 
occurring in Brunei (e.g., Dransfield JD 7410) and Kalimantan (e.g., bb. 17946, Church et 
al. 2728, Wiriadinata 3586 and Winkler 2464). 


Ecology. Lowland mixed dipterocarp and lower montane forest, along rivers, on hillsides or 
steep slopes, also in kerangas forest, at altitudes to 1250 m. Occasionally occurs on 
ultrabasic soil. 


Uses. The fruit, yellow or bright orange when ripe with white sweet pulp, is reported as 
edible. 


Notes. The status of Xanthophyllum kalimantanum Meijden (op. cit. 1982, op. cit. 1988) 


from SE Kalimantan as a synonym needs further study, because its type is rather 
reminiscent of X. parvifolium. 


12. Xanthophyllum ellipticum Miq. Fig. 5. 
(Latin, ellipticus = elliptical; the leaves) 
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Fig. 5. Xanthophyllum ellipticum. A, flowering leafy twig; B, detail of lower leaf surface with 
glands; C, open flower; D, longitudinal section of open flower with the gynoecium removed; 
E, adaxial view of petal and stamens; F, gynoecium with longitudinal section of ovary; G, 
infructescence. (A-E from S 25564, G from S 53089.) 
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(subgen. Triadelphum) 


Ann. Mus. Bot. Lugd.-Bat. 1 (1864) 276; King op. cit. 140; Chodat in Engler & Prantl, Nat. Pflanz. 
Fam. III, 4 (1896) 344, op. cit. (1929) 133 (excluding var. subcoriaceum); Merrill op. cit. (1921) 326; 
Masamune op. cit. 379; Ng op. cit. (1972) 357; Anderson op. cit. (1980) 287; Meijden op. cit. (1982) 
135, op. cit. (1988) 530; Turner op. cit. 405; Coode et al. (eds.) op. cit. 255; Argent et al. (eds.) op. cit. 
505; Pendry, op. cit. 526. Lectotype (Meijden, 1982): Korthals s.n., Borneo, Kalimantan (L [Acc. No. 
9081711971]; isolectotypes AMD [Acc. Nos. 036920 & 036919], G, L [Acc. No. 9081711909}). 
Synonyms: X. citrifolium Chodat, Bull. Herb. Boiss. 4 (1896) 255, in Engler & Prantl (1896) 345, 
Merrill op. cit. (1921) 325, Masamune op. cit. 379, Anderson, Gard. Bull. Sing. 20 (1963) 152; X. 
kingii Chodat, Bull. Herb. Boiss. 4 (1896) 255; Ridley op. cit. (1922) 143. 


Shrub or tree, to 30 m tall, to 40 cm diameter. Bark grey or reddish brown, smooth. 
Sapwood (white-)yellow. Twigs glabrous or minutely short-hairy, smooth, with distinct 
nodal glands. Axillary buds solitary, c. 1 mm long, inconspicuous. Leaves glabrous, flat 
and green or pale brownish above, not papillose below; blades ovate-elliptical, 5-20 x 2—7 
cm, base cuneate, apex acute-acuminate, margin sometimes shallowly crenate because of 
glands; midrib narrow and sunken above; Jateral veins 5-9 pairs, forming a distinct 
intramarginal vein; intercostal venation reticulate; glands numerous, 0.4—0.8 mm diameter, 
scattered but at least 6 present on the leaf margin itself; petioles 4-7 mm long, glabrous or 
minutely hairy, longitudinally or transversely wrinkled, without glands. Inflorescences 
sometimes several together, shorter than the leaves, unbranched. Flowers: pedicels 3-4 mm 
long, sparsely to densely minutely (woolly) hairy; sepals often drying black, glabrous or 
minutely hairy inside, outer sepals 3-4 mm long, inner sepals 4-5(—6) mm long; petals 
white or pale yellow, drying brown or dark orange, inside minutely hairy above base, keel 
6—7(—8) mm long, other petals 8-9 mm long, lateral petals 3-4 mm wide, upper petals 1.5—2 
mm wide; stamens triadelphous, glabrous, anthers c. 0.5 mm long, short hairy at base, 
ciliolate along slits, often cohering around the stigma; ovary subsessile, glabrous, black 
when dry, style glabrous, stigma peltate, ovules 8-14. Fruits globose, 1.5—2.2 cm diameter, 
smooth, (brown or) blackish when dry (orange when fresh), somewhat shiny, glabrous; 
pericarp thin, brittle, inside purplish red; fruiting pedicel 3-6(—8) mm long. Seed /. 


Vernacular names. Sarawak—nyalin tikus (preferred name), apolah (Kayan), kayu paya 
(Kenyah). Brunei—bait, menjalin (Iban). 


Distribution. S Thailand, Sumatra, Peninsular Malaysia, Singapore, Borneo (Sabah, 
Sarawak, Brunei and Kalimantan). In Sabah common, recorded from Beaufort, Keningau, 
Kuala Penyu, Papar, Penampang, Ranau, Sandakan, Tambunan, Tawau and Tenom districts 
(e.g., SAN 27321, SAN 49361, SAN 63183, SAN 66028, SAN 70024, SAN 79313 and SAN 
132249) and in Sarawak also common and known from Betong, Bintulu, Julau, Kuching, 
Marudi, Miri, Sarikei, Sibu and Sri Aman districts (e.g., S 11974, S 29857, S 35777, S 
51759 and S 65118). Also occurring in Brunei (e.g., BRUN 15138, BRUN 15224, BRUN 
16280 and Dransfield JD 7437) and Kalimantan (e.g., Church et al. 1582, Endert 1806, 
Kartawinata 1405 and Kostermans 10358). 


Ecology. Lowland forest, mainly in (peat) swamp forest and along rivers, at altitudes to 650 
m. Occasionally also in kerangas forest (e.g., S 11974). 


13. Xanthophyllum ferrugineum Meijden 


(Latin, ferrugineus = rusty coloured; the inflorescences) 
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(subgen. Xanthophyllum, sect. Xanthophyllum) 


Bot. J. Linn. Soc. 67 (1973) 118, op. cit. (1982) 69, op. cit. (1988) 503; Anderson op. cit. (1980) 287; 
Coode et al. (eds.) op. cit. 257; Argent et al. (eds.) op. cit. 508. Type: Au S 23906, Borneo, Sarawak 
(holotype L; isotypes K, KEP, L, SAN, SAR, SING). 


Tree, to 25 m tall, to 40(-60) cm diameter. Bark grey or greenish, smooth. Sapwood 
yellow. Twigs smooth, without nodal glands, glabrous. Axillary buds _ solitary, 
inconspicuous. Leaves coriaceous, glabrous, flat and bright yellow(-green) above, not 
papillose below; blades elliptical-oblong, 8-20 x 3-7 cm, base cuneate, apex acute- 
acuminate; midrib prominent to sunken above, not very prominent below; lateral veins 5—7 
pairs, forming indistinct intramarginal vein; intercostal venation scalariform (exceptionally 
more or less reticulate), fine, obscure; glands few, mainly near the margin, 0.4—0.6 mm 
diameter, basal glands similar; petioles 9-14 mm long, glabrous, finely transversely 
wrinkled or smooth, without glands. Inflorescences shorter than the leaves, at the apex of 
twigs, branched; axes densely to sparsely yellow-brown short-hairy. Flowers: pedicels I- 
2(-6) mm long, densely minutely greyish hairy; sepals brown with pale margin when dry, 
4-5 mm long, (sub)glabrous outside, often with (minute) glandular spots, outer sepals 
sparsely minutely hairy, inner sepals thickened in middle basal part, minutely appressed 
hairy, but glabrous along the margin; petals yellow or white, the upper petals with a yellow 
spot, drying yellowish, the longest one 8.5—-10 mm long, keel densely hairy outside and in 
apical part inside, other petals (sub)glabrous; filaments free, anthers 0.5—-0.7 mm long, 
minutely hairy; ovary sometimes ribbed, glabrous (or sparsely hairy), apically often greyish 
hairy in 4 short rows, stigma slightly 2-lobed, ovules 8—14. Fruits subglobose, 1-2 cm 
diameter, finely tuberculate, dull, yellowish brown, glabrous (immature fruits with 
persistent sepals); fruiting pedicel c. 3 mm long. Seed /. 


Vernacular name. Sarawak—senumpol (Iban). 


Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and Kalimantan). In Sabah, 
known from Kinabatangan, Kota Kinabalu and Tawau districts (e.g., FRI 41304, SAN 
42002, SAN 62907, SAN 62921 and SAN 64058) and in Sarawak from Kanowit, Kapit, 
Kuching and Limbang districts (e.g., S 14975, S 23987, S 27054, S 29556 and S' 32263). 
Also occurring in Brunei (e.g., BRUN 3038) and Kalimantan (e.g., Nooteboom 4350). 


Ecology. Mixed dipterocarp forest, on ridges, on sandy clay soil, often on soil over 
ultrabasic bedrock, at altitudes to 500 m. 


Notes. Xanthophyllum ferrugineum resembles X. flavescens (see below) but the latter differs 
from the former by its longer pedicels and more hairy sepals. 


14. Xanthophyllum flavescens Roxb. Fig. 6. 


(Latin, flavescere = becoming yellowish; the leaves). 

(subgen. Xanthophyllum, sect. Xanthophyllum) 

Pl. Corom. 3 (1820) 82, ¢. 284, f. 2; Anderson op. cit. (1980) 287; Meijden op. cit. (1982) 64, op. cit. 
(1988) 500; Turner op. cit. 405; Coode et al. (eds.) op. cit. 256; Argent et al. (eds.) op. cit. 508. 


Lectotype (Meijden, 1982): Roxburgh s.n. [‘May, 1811; Sp. N. 363-p. 3034, Xanthophylla 
flavescens, this is a large tree, found on Thothoree hill, flowers all yellow’], India (BM). Synonyms: 
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Jakkia excelsa Blume, Bijdr. Fl. Ned. Ind. (1825) 62 (‘Jackia’); X. excelsum (Blume) Migq., Fl. Ind. 
Bat. 1, 2 (1858) 129, Merrill op. cit. (1921) 326, Enum. Philip. Fl. Pl. 2 (1923) 386; Ridley op. cit. 
(1922) 143; Masamune op. cit. 380, Backer & Bakhuizen f op. cit. 201, Ng op. cit. (1972) 354; X. 
affine Miq. op. cit. (1864) 271, King op. cit. 142, Ridley op. cit. (1922) 143, Merrill op. cit. (1923) 
386, Chodat op. cit. (1929) 133, Masamune op. cit. 379, Ng op. cit. (1972) 354, Anderson op. cit. 
(1980) 286, Meijden op. cit. (1982) 70, op. cit. (1988) 503, Kessler & Sidiyasa op. cit. 193, Turner op. 
cit. 405, Coode et al. (eds.) op. cit. 255, Argent et al. (eds.) op. cit. 505, Beaman & Anderson op. cit. 
264, syn. nov. Lectotype (Meijden, 1982): Korthals s.n., Borneo (L [Acc. No. 9081711714]; 
isolectotypes AMD [Acc. Nos. 036923 & 036924]); X. sarawakense Chodat, Bull. Herb. Boiss. 4 
(1896) 262, Merrill op. cit. (1921) 326, Masamune op. cit. 381, syn. nov. Type: Beccari 3459, Borneo 
(holotype K; isotypes FI, K, P); _X. pallidum Ridl., Bull. Misc. Inform. Kew (1938) 113, Masamune 
op. cit. 380. (For complete synonymy cf Meijden op. cit. 1982). 


Shrub, treelet, understorey or canopy tree, to 30 m tall and 50(—80) cm diameter. Bark grey 
or (greenish) brown, smooth. Sapwood (pale) yellow. Twigs smooth, without nodal glands, 
glabrous or minutely greyish hairy, glabrescent. Axillary buds solitary or in clusters of 2 or 
3, conical, 0.5-4 mm long, glabrous or hairy, the upper one sometimes stalked or slightly 
supra-axillary. Leaves flat, yellowish or greyish green, often lighter along midrib and base 
of veins above, not papillose, glabrous or sometimes minutely hairy in basal part below; 
blades elliptical or oblong, rarely lanceolate, 5—18(—35) x 2—8(—13) cm, base attenuate to 
nearly rounded, apex acute (acuminate); midrib sunken or raised above, prominent below; 
lateral veins 4-10-16) pairs, usually forming (incomplete or distinct) intramarginal vein; 
intercostal venation (sub)scalariform, exceptionally reticulate; glands absent or (1—)2-10, 
scattered, variable in size; petioles 5-15 mm long, glabrous, smooth, sometimes at apex or 
in apical half with two glands. Inflorescences at the upper part of twigs, shorter or longer 
than the leaves, single or few together, mostly branched, minutely greyish hairy, nodes or 
bracts sometimes with glands. Flowers single or 2 or 3 together; pedicels (2-)3—11 mm 
long; sepals persistent in fruit or not, hairy, sometimes with small glands, outer sepals 1.5— 
5.5 mm long, (sparsely or) densely hairy, inner sepals 2—7.5 mm long; petals yellow, or 
white (or rarely pink), the upper ones with or without a (orange-)yellow spot, drying 
yellowish, the longest one 6-17 mm long, keel and lateral petals mostly finely hairy outside, 
hairy or glabrous inside, upper petals reflexed, finely hairy sometimes only towards base; 
filaments free (or to 1 mm connate), glabrous or sparsely hairy towards base, anthers 0.5— 
1.5 mm long; ovary glabrous or greyish hairy on 2 or 4 ribs in apical part, often somewhat 
2-locular, sometimes ribbed or tuberculate, style hairy, stigma slightly 2-lobed, ovules (5— 
)8—12(—16). Fruits globose or somewhat longer than wide, 1-2 cm diameter, sometimes 
sharply beaked, glabrous, smooth, sometimes ribbed, (pale) brown; pericarp not very thick, 
hard; fruiting pedicels 4-11 mm long. Seeds / (or 2). 





Vernacular names. Sabah—/ahau (Kadayan), penatang (Dusun Kinabatangan), tampasak 
(Ranau). Sarawak—ksabok (Kayan), Jamie (Kayan), sabetong (Punan). Brunei—bait (Iban). 


Distribution. Continental SE Asia (E India, Bangladesh, Myanmar, Thailand, Laos, 
Cambodia, Vietnam) and W Malesia: Sumatra, Peninsular Malaysia, Java, Borneo (the most 
common species; Sabah, Sarawak, Brunei and Kalimantan) and the Philippines. In Sabah, 
recorded from most districts (e.g., S4N 26071, SAN 30362, SAN 42805, SAN 95813 and 
SAN 119229) and in Sarawak also common and known from most districts (e.g., S 29/50, S 
32945, S 47517, S 52777 and S 77366). Also occurring in Brunei (e.g., BRUN 16229, BRUN 
16860 and Wong WKM 1372) and Kalimantan (e.g., bb. 18353, Burley 2477, Endert 3372, 
Kostermans 10142 and Mogea et al. 4064). 
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Fig. 6. Xanthophyllum flavescens. A, fruiting leafy twig; B, detail of lower leaf base with 
glands; C, inflorescence; D, open flower; E, longitudinal section of open flower with the 
gynoecium removed; F, adaxial view of petal and stamen; G, gynoecium; H, longitudinal 
section of ovary; I, fruit. (A-B from S 4/080, C-H from SAN 30606, I from S 47080.) 
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Ecology. Mixed dipterocarp to montane forest at altitudes to 1500(—2000) m, on flat land, 
along streams or on ridges, on clay loam soil, sandy soils, sandstone, limestone, or soil over 
ultrabasic bedrock. 


Uses. In Kalimantan the leaves are eaten as a vegetable (Giessen 45), and the wood for 
building houses (Church et al. 93). 


Notes. Xanthophyllum flavescens is a very variable species, including specimens with 
leaves of variable shape and drying yellow or green. Some collections seem intermediate to 
related species, e.g., X. ferrugineum, X. havilandii, X. macrophyllum or X. velutinum. 


15. Xanthophyllum griffithii A.W.Benn. 
(W. Griffith, 1810-1845, British colonial physician and botanist in India and Malacca) 


(subgen. Xanthophyllum, sect. Eystathes) 


In Hooker f., Fl. Br. Ind. 1 (1874) 210; King op. cit. 136; Ridley op. cit. (1922) 149; Ng op. cit. (1972) 
357 (excl. var. curtisii and var. montanum), Mal. For. (1975) 85; Meijden op. cit. (1982) 92, op. cit. 
(1988) 513; Kessler & Sidiyasa op. cit. 194; Turner op. cit. 405; Coode et al. (eds.) op. cit. 256; 
Argent et al. (eds.) op. cit. 508; Pendry op. cit. 532; Beaman & Anderson op. cit. 265. Lectotype (Ng, 
1972): Griffith s.n., Myanmar, Mergui (K). Synonyms: X. gracile Chodat, Bull. Herb. Boiss. 4 (1896) 
256; X. parvum Chodat, Bull. Herb. Boiss. 4 (1896) 264; X. pseudostipulaceum Merr., Philip. J. Sc. 
(1915) Bot. 316, op. cit. (1923) 387. 


Tree, to 27 m tall and 40 cm diameter. Bark greyish or (blackish) brown, smooth. Sapwood 
(pale) yellow. Twigs smooth, slender, c. 1(—2) mm diameter, without nodal glands, glabrous 
or minutely patently short-hairy. Axillary buds solitary, sessile, half-patent, (1.5—)3—10 mm 
long, hairy, glabrous or glabrescent. Leaves glabrous, concolorous or discolorous, flat and 
dark green to brownish above, lighter coloured, glaucous or (sometimes) not glaucous and 
papillose or not papillose below; blades ovate, ovate-oblong or elliptical-oblong, 4-10 x 1- 
5 cm, base (broadly) cuneate, apex acute-acuminate, sometimes cuspidate; midrib flat or 
slightly raised above; /ateral veins 4—6 pairs, usually forming an indistinct intramarginal 
vein in apical half; intercostal venation reticulate; glands 4-20, scattered but often located 
near midrib, 0.2-0.3 mm diameter; petioles 5—12 mm long, glabrous, finely transversely 
wrinkled, sometimes with I or 2 glands in apical part. Inflorescences up to 10 cm long, 
mostly branched; axes (reddish) brown, sparsely or densely minutely short-hairy, 
glabrescent or not; lower bracts opposite. Flowers: pedicels 1.5—4.5 mm long; sepals 
sometimes with 2 glands in apical part, outer sepals 1.5—-2.5 mm long, inner sepals 2.5—3.3 
mm long; petals white, the upper ones with a yellow spot, drying dark (orange-)red, the 
longest one 6.5—10 mm long, keel clawed, densely hairy outside, other petals glabrous or 
hairy outside in apical part; filaments free, widened above base and with a knob-like hairy 
appendage on inner side, anthers c. 0.4 mm long; ovary 0.5—2 mm stipitate, appressed hairy 
all around, stigma slightly 2-lobed, ovules 4. Fruits globose, 1—1.2 cm diameter, smooth, 
brown, hairy all around (sometimes glabrescent); fruiting pedicels 2-4 mm long. Seed /. 


Distribution. SE Asia and Malesia. A widespread species, of which in Sabah and Sarawak 
two varieties occur. 


Key to varieties 
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Twigs at apex slender, c. 1 mm diameter or less, glabrous. Branches of inflorescences finely 

hairy SGlabrescent ssn itesGor hw east ate e Ge et eatin Aertel ats shelter eis ese et 
var. angustifolium Ng 
(Latin, angustus = narrow, folium = leaf; with narrowed leaves) 
Fed. Mus. J., N. S. 13 (1970 [for 1968]) 137. Type: Osman KEP 23692, Peninsular Malaysia 
(holotype SING; isotype KEP). Synonym: X. gviffithii A.W.Benn. subsp. angustifolium (Ng) 
Meijden op. cit. (1982) 94, p.p., op. cit. (1988) 513, p.p., Beaman & Anderson op. cit. 265. 
Twigs early glabrescent or glabrous, towards apex c. | mm diameter or less. Axillary 
buds long-triangular, acute, /.5—5 mm long, glabrous or early glabrescent. Leaf blades 
ovate-oblong or elliptical-oblong, 4-9 x 14(—5) cm, apex sometimes long-acuminate, 
usually paler, (indistinctly) papillose or not papillose below; petioles 5-10 mm long, 
glabrous. Branches of inflorescences slender, 1 mm thick or less, glabrescent. Fruits 
sparsely (more or less appressed) hairy (sometimes glabrescent); fruiting pedicels 3-4 
mm long, glabrescent. 
Peninsular Malaysia and Borneo. In Borneo, known in Sabah from Kinabatangan, 
Penampang, Ranau, Tambunan and Tawau districts (e.g., SAN 21929, SAN 44739, SAN 
63066 and SAN 77483) and in Sarawak from Belaga, Kapit, Kuching, Limbang, Lundu 
and Mukah districts (e.g., S 29198, S 36705, S 48819, S 69812 and S 81817). Also 
occurring in Brunei (e.g., Prance et al. 30688). Usually in lower montane forest, 
occasionally also in lowland mixed dipterocarp forest on slopes and ridges, riparian 
forest and kerangas forest, at 200-1400 m altitudes. 

Twigs towards apex 1—2 mm diameter, hairy. Branches of inflorescences hairy..................+ 
var. papillosum W.J.de Wilde & Duyfjes 
(Latin, papillosum = papillose; the lower leaf surface) 
Gard. Bull. Sing. 57 (2005) 52. Type: Abang Mohtar S 54289, Borneo, Sarawak, Lundu district 
(holotype SAR; isotypes K, KEP, L, MO, SAN). Synonym: X. griffithii A.W.Benn. subsp. 
angustifolium (Ng) Meijden op. cit. (1982) 94, p.p. 
Twigs hairy, towards apex 1-2 mm thick. Axillary buds long-triangular or oblong(- 
linear), 5—9(—10) mm long, hairy. Leaf blades (ovate or) elliptical-oblong, 5—10(—13) x 
2-5 cm, apex acute-acuminate, dull, pale (grey-glaucous) and distinctly papillose 
below; petioles 6-12 mm long, hairy. Branches of inflorescences 1-2 mm thick, densely 
brown-hairy. Fruits densely patently hairy, sometimes glabrescent; fruiting pedicels c. 
3 mm long, densely finely hairy. 
Endemic in Borneo and known in Sarawak from Bintulu, Kuching and Lundu districts 
(e.g., S 40567, S 47097, S 54289, S 59990 and S 6011/1). Also occurring in E 
Kalimantan (e.g., Ambriansyah et al. 942 and Kessler et al. 651). In mixed lowland 
dipterocarp forest and heath forest, also in forest close to the sea. 


16. Xanthophyllum havilandii Chodat 
(G.D. Haviland, 1857-1901, surgeon and naturalist, Medical Officer and Director of Govt. 
Museum at Kuching, Sarawak) 


(subgen. Xanthophyllum, sect. Xanthophyllum) 
Bull. Herb. Boiss. 4 (1896) 260; Merrill op. cit. (1921) 326; Masamune op. cit. 380; Anderson op. cit. 
(1980) 287. Type: Haviland 1616, Borneo, Sarawak, Kuching (holotype K, n.v.). Synonym: X. hosei 


Ridl., Bull. Misc. Inform. Kew (1938) 113; Masamune op. cit. 380; Meijden op. cit. (1982) 69; op. cit. 
(1988) 502, syn. nov. Lectotype (Meijden, 1982): Hose 311, Borneo, Sarawak (K; isolectotypes BM, 
L). 
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Fig. 7. Xanthophyllum heterophyllum. A, leafy twig: B, infructescence; C, fruit. (A from SAN 
42728, B-C from SAN 25338.) 
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Shrub or small tree, to 5 m tall, to 6 cm diameter. Bark blackish. Twigs smooth, without 
nodal glands, glabrous or minutely appressed short-hairy, soon glabrescent. Axillary buds 
inconspicuous. Leaves slightly bullate between lateral veins, lower surface lighter 
coloured, not papillose, glabrous or sparsely minutely appressed short-hairy in basal part 
especially on the veins (hairs c. 0.2 mm long); blades elliptical-oblong, 12-21 x 4.5-10 cm, 
base rounded to short-cuneate, apex acuminate-cuspidate; midrib sunken above, prominent 
below; lateral veins 7-11 pairs, forming a distinct, (nearly) complete intramarginal vein; 
intercostal venation scalariform; glands 8 to numerous, scattered, 0.2-0.4 mm diameter, 
basal glands larger; petioles 7-12 mm long, minutely appressed short-hairy, smooth, without 
glands. Inflorescences borne on the upper parts of twigs, up to 12 cm long, branched or 
unbranched; axes often thickened, dull, minutely densely appressed short-hairy, internodes 
(except at base) very short, 0.5—1 mm long, resulting in the conspicuously dense-flowered 
inflorescence. Flowers: pedicels 2.54 mm long; sepals glabrous to sparsely minutely 
appressed hairy inside, outer sepals 2—2.5 mm long, with 2-4 glandular spots, appressed 
hairy outside, inner sepals 3.5—4 mm long, keeled and there densely appressed hairy, for the 
rest more or less glabrous outside; petals yellowish when dry, the longest one c. 8.5 mm 
long, keel clawed, sparsely hairy outside, glabrous inside, other petals glabrous but more or 
less ciliate; filaments free, wide at base, sparsely hairy to halfway, anthers c. 1 mm long, 
ciliate along slits; ovary subsessile, glabrous, smooth or ribbed, style glabrous in basal 1/3, 
upwards appressed hairy, stigma slightly 2-lobed, ovules 7-10. Fruits globose, c. 1.5 cm 
diameter, smooth or finely pustulate, glabrous; style more or less persistent, recurved; 
fruiting pedicels 3-4 mm long. Seed /. 


Distribution. Endemic in Borneo (Sarawak and Brunei). In Sarawak known from Belaga, 
Bintulu, Kuching and Miri districts (e.g., Haviland 1616, Hose 311, S 14783, S 24911 and S 
27999). In Brunei, recorded from Belait district (e.g., Coode et al. 7814 and Dransfield et 
al. 6848). 


Ecology. Mixed dipterocarp forest on hillsides or on river banks, at low altitudes. 


Notes. There has been confusion about the identity of the names Xanthophyllum havilandii 
and X. hosei, but more recent collections, e.g., Dransfield et al. 6848, Coode et al. 7814, 
both from Brunei, made it clear that the types of both names belong to one species. The type 
of X. havilandii (Haviland 1616) belongs to the form with a branched inflorescence with 
rather well-spaced flowers, whereas the lectotype of X. hosei (Hose 311) represents the form 
with mostly unbranched inflorescences with the flowers conspicuously densely packed. 


17. Xanthophyllum heterophyllum Meijden Fig. 7, Plate 8A. 
(Greek, heteros = different, phullon = leaf; referring to the leaf-like axillary buds) 


(subgen. Xanthophyllum, sect. Eystathes) 


Leiden Bot. Ser. 7 (1982) 107, op. cit. (1988) 519; Coode et al. (eds.) op. cit. 256; Argent et al. (eds.) 
508; Beaman & Anderson op. cit. 265. Type: Wood SAN 15371, Borneo, Sabah (holotype L; isotypes 
BRI, KEP). 


Tree, to 30 m tall and to 50 cm diameter. Bark greyish or yellowish, smooth, fissured or 
cracked. Sapwood white or (reddish) yellow, with large rays as of Quercus. Twigs smooth, 
1-2 mm diameter, without nodal glands, glabrous. Axillary buds solitary, large, elliptical 
to oblong, (8—)10-20(—35) x 6—12(—-14) mm; scales flat and leaf-like, wrinkled, indistinctly 
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veined, more or less shiny, sometimes in middle part with 1-4 indistinct glands, base shortly 
attenuate, apex rounded to obtuse. Leaves glabrous, flat, more or less shiny and brownish 
green above, yellowish brown, not papillose below; blades (narrowly) elliptical, 4—12(-19) 
x 2—5(—7.5) cm, base cuneate, apex shortly acuminate to cuspidate; midrib flat or raised 
above; lateral veins 7—10(—12) pairs, not forming an intramarginal vein; intercostals 
venation reticulate; glands few to many, mostly situated in the middle and apical parts of 
leaf blade, 0.2-0.4 mm diameter; petioles 7-15 mm long, glabrous, finely transversely 
wrinkled, without glands. Inflorescences branched, c. 5 cm long; axes densely short-hairy; 
lower bracts opposite. Flowers unknown (ovary appressed hairy all around, ovules 4). 
Fruits globose, c. 1.5 cm diameter, shiny or dull, brown, slightly hairy; pericarp soft; 
fruiting pedicels 1.5—-3 mm long. Seed /, and 3 abortive ovules. 


Vernacular name. Sarawak—nyalin bukit (Iban). 


Distribution. Endemic in Borneo (Sabah, Sarawak and Brunei). In Sabah, recorded from 
Beaufort, Kinabatangan, Kota Kinabalu, Labuk Sugut, Ranau and Sandakan districts (e.g., 
SAN 42011, SAN 62090, SAN 66624, SAN 69307, SAN 84133 and SAN 93048) and in 
Sarawak from Kuching district (e.g., Purseglove P4431 and S 8917). Also occurring in 
Brunei (e.g., BRUN 599). 


Ecology. Lowland forest, hillsides and on ridges, at low altitudes (exceptionally to 1000 m). 


18. Xanthophyllum hildebrandii Meijden 
(F.H. Hildebrand, 1900-1975, Dutch forester and botanist) 


(subgen. Triadelphum) 


Leiden Bot. Ser. 7 (1982) 139, op. cit. (1988) 532; Beaman & Anderson op. cit. 265. Type: Clemens 
26048, Borneo, Sabah, Mt. Kinabalu, Dallas (holotype L; isotype K). 


Tree. Twigs smooth, with distinct nodal glands, glabrous. Axillary buds solitary, minute. 
Leaves membranous, glabrous, flat and dull above, reddish brown and not papillose below; 
blades (narrowly) elliptical, c. 15 x 5—7 cm, base attenuate, apex acute-acuminate; midrib 
sunken above; lateral veins c. 7 pairs, in apical half forming a rather indistinct 
intramarginal vein; intercostal venation coarsely reticulate; glands numerous, mostly 
located very close to midrib in the axils of the lateral veins, with a few scattered, 0.5—1 mm 
diameter; petioles c. 6 mm long, glabrous, smooth, without glands. Inflorescences | or 2 
together, unbranched; nodal glands distinct; axes up to 10 cm long, sparsely shortly woolly 
hairy, basal bracts attenuate. Flowers unknown. Fruits (young) c. 2.5 mm stipitate, ovoid, 
apically with gland-like pustules, black, glabrous; fruiting pedicels 7-10 mm long, dark. 
Seed (immature) /, (sub)apical, developing from one of c. /2 ovules situated in apical 2/3 of 
the fruit. 


Distribution. Endemic in Borneo and known only from the type collection from Mt. 
Kinabalu, Sabah. 


Ecology. Hill mixed dipterocarp forest, at c. 1000 m altitude. 


Notes. The incompletely known Xanthophyllym hildebrandii is very similar to X. ellipticum 
in having some glands always present on the leaf margin. 
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19. Xanthophyllum impressum Meijden 


(Latin, impressus = impressed; referring to the enclosed axillary buds) 
(subgen. Xanthophyllum, sect. Eystathes) 


Leiden Bot. Ser. 7 (1982) 90, op. cit. (1988) 513; Argent et al. (eds.) op. cit. 508. Type: Agam SAN 
31500, Borneo, Sabah, Lahad Datu district (holotype L; isotypes KEP, SAN, SAR). 


Tree, to 23 m tall, to 70 cm diameter. Bark pale or dark grey, smooth. Sapwood white or 
yellowish. Twigs without nodal glands, yellowish, smooth, glabrous. Axillary buds 
solitary, mostly more or less enclosed between the base of the petiole and a low ridge of the 
twig, 1-2 x 1.5—2 mm, for c. 1 mm of its length uncovered; scales thickened, especially at 
base, but leaving a narrow scar. Leaves glabrous, mostly discolorous, flat and dull greyish 
green above, pale yellowish green and papillose below; blades narrowly elliptical, 10-20 x 
3.5-9 cm, base cuneate, apex acutish to shortly acuminate; midrib prominent above; Jateral 
veins 8-9 pairs, not forming an intermarginal vein; intercostal venation reticulate; glands 
scattered, inconspicuous, c. 0.3 mm diameter; petioles 10-14 mm long, glabrous, 
longitudinally or finely transversely wrinkled, sometimes with glands. Inflorescences to 20 
cm long, branched, 6 (or more)-flowered; axes reddish brown, densely minutely appressed 
hairy; lower bracts (sub)opposite. Flowers: pedicels 1.5—4 mm long; outer sepals 2—2.5 mm 
long, inner sepals 3-4 mm long; petals white, the upper ones with a yellow spot, drying 
orange to dark red, the longest one 8.5—10.5 mm long, keel clawed, densely hairy outside, 
other petals glabrous; filaments free, widened above the base, there appressed hairy, for the 
rest glabrous, anthers c. 0.7 mm long, hairy or (sub)glabrous at base; ovary subsessile, half- 
patently hairy, stigma slightly 2-lobed, ovules 4. Fruits globose, c. 1.7 cm diameter, dull, 
smooth, pale brownish, appressed hairy; fruiting pedicels 3-4 mm long. Seed /. 


Distribution. Borneo (Sabah and E Kalimantan) and the Philippines. In Sabah, known from 
Beaufort, Kinabatangan, Lahad Datu and Ranau districts (e.g., SAN 25091, SAN 39920, SAN 
62958, SAN 77037 and SAN 96580). Also occurring in Kalimantan (e.g., Kostermans 
13665). 


Ecology. Forest on ridges or river banks, at low altitudes. 


Notes. Xanthophyllum impressum resembles X. vitellinum but the latter differs from the 
former by its non-papillose lower leaf surface. 


20. Xanthophyllum korthalsianum Miq. 
(P.W. Korthals, 1807-1892, Dutch botanist) 


(subgen. Xanthophyllum, sect. Eystathes) 


Ann. Mus. Bot. Lugd.-Bat. (1864) 277; Anderson op. cit. (1980) 287; Meijden op. cit. (1982) 107, op. 
cit. (1988) 520; Argent et al. (eds.) op. cit. 510. Lectotype (Meijden, 1982): Korthals s.n., Borneo, 
Kalimantan (L [Acc. No. 9081711711]); isolectotypes K, L [Acc. No. 9081711706], U [Acc. No. 
40577)). 
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Tree, to 25 m tall, c. 30 cm diameter. Twigs glabrous, smooth, without nodal glands. 
Axillary buds solitary, inserted on the stem (1.5—)3—15 mm above the leaf axils, on 1-2 mm 
long stalks; scales leaf-like, elliptic to linear-lanceolate, 6-18 x 1.5—8 mm, faintly veined. 
Leaves glabrous, discolorous, flat and green above, papillose below; blades elliptical, 8-14 
x 2.5-5 cm, base cuneate, apex acute-acuminate; midrib slightly raised above; lateral and 
intercostals veins prominent to obscure; /ateral veins 6-8 pairs, forming a more or less 
distinct intramarginal vein; intercostal venation reticulate; glands few to numerous, located 
near the midrib or scattered, 0.1—0.3 mm diameter; petioles 7-10 mm long, glabrous, finely 
transversely wrinkled, glands present or absent. Inflorescences shorter to much longer than 
the leaves, branched, the lower branches distinctly supra-axillary, (sub)opposite; axes 
densely minutely hairy. Flowers: pedicels 1.5—-2 mm long; sepals glabrous inside except for 
few hairs at base, outer sepals c. 2 mm long, inner sepals c. 3.5 mm long; petals 
incompletely known, upper petal c. 8.5 mm long, sparsely hairy at apex; stamens not seen; 
ovary patently whitish hairy (short and long fine hairs mixed), style and stigma not seen, 
ovules 4. Fruits unknown. 


Distribution. A rare species, known from few collections from C Sumatra and Borneo 
(Sarawak and SE Kalimantan). In Sarawak, recorded from Bt. Raya, Kapit district (e.g., S 
24806). Also occurring in SE Kalimantan (e.g., Korthals s.n.). 


Ecology. Ridge forest, at c. 200 m altitude. 


Notes. Xanthophyllum korthalsianum is similar to X. heterophyllum but the latter differs 
from the former by its non-papillose lower leaf surface and sessile, strictly axillary buds. 


21. Xanthophyllum lineare (Meijden) W.J.de Wilde & Duyfjes 


(Latin, /inea = line; the linear leaves) 
(subgen. Xanthophyllum, sect. Eystathes) 


Gard. Bull. Sing. 57 (2005) 55. Basionym: X. adenotus Miq. var. lineare Meijden op. cit. (1982) 101, 
op. cit. (1988) 516. Type: Sinanggul SAN 57294, Borneo, Sabah, Lahad Datu district, Bt. Silam 
(holotype K; isotype SAN). 


Tree, to 7 m tall and 9 cm diameter. Bark smooth, brown or blackish. Twigs smooth, 
without nodal glands, greenish, glabrous. Axillary buds solitary, long-triangular, /—2 mm 
long, acute, glabrous, sometimes enclosed by a low ridge of the twig. Leaves (thinly) 
coriaceous, glabrous, flat and grey-green or brown above, light brown and not papillose 
below; blades linear or lanceolate-linear, more or less parallel-sided, (9—)13—38 x (1.3-)2- 
5.5 cm, base narrowly rounded or short-cuneate, apex acute or (long) acuminate; midrib 
raised above; lateral veins 9-14 pairs, at c. 45° to the midrib, forming a weak irregular 
intramarginal vein; intercostal venation reticulate, distinct or indistinct above; glands 
several, Jess than 0.5 mm diameter, scattered; petioles (8—)10-12(—18) mm long, glabrous, 
without glands, coarsely transversely wrinkled. Inflorescences (sub)terminal, 6-12 cm 
long, branched, many-flowered, flowers solitary; axes angular or terete, c. 1.5 mm thick, 
sometimes thickened to 3 mm thick and then densely set with pedicel scars, sparsely 
minutely hairy. Flowers: pedicels c. 2 mm long, sparsely hairy; outer sepals c. 2 mm long, 
inner sepals c. 3.5 mm long, minutely appressed hairy, petals pinkish or red, subglabrous 
but keel hairy outside, upper petals pilose inside at base, longest petal c. 9 mm long; 
filaments free, somewhat widened above base, anthers c. 1 mm long; ovary densely hairy all 
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around, c. 1 mm long stipitate, style partly minutely hairy, stigma slightly 2-lobed, ovules 4. 
Fruits globose, /.3—1.8 cm diameter, light brown, sparsely hairy, glabrescent; pericarp thin; 
fruiting pedicels c. 3 mm long, sparsely hairy. Seed /. 


Distribution. Endemic in Borneo and so far known only from Bt. Silam, Lahad Datu 
district, Sabah (e.g., Repin et al. SP 6225, SAN 29652, SAN 57294, SAN 95535, SAN 144533 
and SAN A 4182). 


Ecology. Stunted forest on ultrabasic bedrock at 200-500 m altitude. 


22. Xanthophyllum longum W.J.de Wilde & Duyfjes 
(Latin, /ongus = long; the petioles) 


(subgen. Xanthophyllum, sect. Eystathes) 


Gard. Bull. Sing. 57 (2005) 55. Type: Sigin et al. SAN 107165, Borneo, Sabah, Sandakan district, Ulu 
Sg. Pinangah (holotype SAN; isotypes KEP, L, SAR). 


Tree, to 5 m tall and 10 cm diameter. Bark pale greenish or blackish. Sapwood white. 
Twigs smooth, without nodal glands, minutely hairy. Axillary buds solitary or in cluster of 
2, less than I mm long, minutely hairy. Leaves glabrous except for the minutely patently 
hairy midrib and petiole, flat above, not papillose below; blades (narrowly) oblong, 15-20 
x 6-7 cm, base rounded to short-attenuate, apex acute-acuminate; midrib raised above; 
lateral veins 8-10 pairs, forming an intramarginal vein; intercostal venation reticulate; 
glands inconspicuous; petioles (20-)30-40 mm long, 1-2 mm thick, the basal portion of c. 
15 mm brown, the rest slightly narrower and drying as green as the midrib, glabrous, 
smooth, without glands. Inflorescences about half as long as the leaves, subapical, 
branched, axes minutely patently hairy. Flowers (after anthesis) single; pedicels 1-2 mm 
long; perianth, stamens and pistil unknown; ovary globose, densely grey(-brown) patently 
hairy all around (hairs c. 0.5 mm long), style caducous, stigma slightly 2-lobed, ovules 4. 
Fruits globose, /.5—1.7 cm diameter, brownish, hairy; pericarp thin; fruiting pedicels c. 4 
mm long. Seed /. 


Distribution. Endemic in Borneo and confined to Sabah, where it is known from 
Kinabatangan and Tawau districts (e.g., SAN 81178, SAN 95970, SAN 107165, SAN 107277 
and SAN 107314). 


Ecology. Lowland forest, along streams, on undulating land and hillsides. 


Notes. Brunig LI 48, from E Sarawak (sterile) keys out to Xanthophyllum longum, but 
represents an undescribed species. 


23. Xanthophyllum macrophyllum Baker 


(Greek, makros = large, phullon = leaf; the large leaves) 
(subgen. Xanthophyllum, sect. Xanthophyllum) 


Bull. Misc. Inform. Kew (1896) 21; Merrill op. cit. (1921) 326; Masamune op. cit. 380; Anderson op. 
cit. (1980) 287; Meijden op. cit. (1982) 78; op. cit. (1988) 507; Coode et al. (eds.) op. cit. 256; Argent 
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et al. (eds.) op. cit. 510; Beaman & Anderson op. cit. 265. Type: Creagh s.n., Borneo, Sabah 
(holotype K; isotype BM). 


Shrub or tree, 3—25 m tall, 3-30 cm diameter. Bark pale brown, smooth. Sapwood white or 
pale yellow. Twigs smooth, without nodal glands, green, glabrous. Axillary buds 0.5—2 
mm long. Leaves sometimes slightly bullate and greenish above, glabrous or minutely hairy 
on midrib, mostly brownish green and not papillose below; blades narrowly elliptical, (10- 
)14—28 x 4-10 cm, base attenuate, apex acute-acuminate; midrib prominent above, rarely 
slightly sunken; /ateral veins 7-10 pairs, forming a nearly complete and rather prominent 
intramarginal vein; intercostal venation scalariform; glands mostly few, scattered, c. 0.5 
mm diameter; petioles 10-18 mm long, glabrous, with (0-)2(—4) glands, longitudinally 
wrinkled. Inflorescences on the upper parts of twigs, shorter than the leaves, mostly 
branched; axes appressed brown velvety; bracts often opposite, with 2 small indistinct 
glands. Flowers: pedicels 2-12 mm long; sepals shortly appressed brown hairy outside, 
ribbed inside, outer sepals 5-6 mm long, inner sepals 6—7 mm long; petals yellow, or white 
and the upper ones with a yellow spot, drying (yellowish to) brown or blackish, the longest 
one 13-16 mm long, keel clawed, appressed velvety outside, at apex more or less densely 
hairy inside, other petals glabrous or hairy outside at apex; filaments free, anthers 0.5—0.8 
mm long, short hairy; ovary sessile or short stipitate, creamish brown, often c. 8-ribbed 
when dry, the median ribs mostly prominent and hairy over 1/3—2/3 their length, the other 
ribs hairy in apical part only, stigma slightly 2-lobed, ovules 6—14. Fruits globose, c. 2 cm 
diameter, yellow-brown or blackish, faintly ribbed in apical part, glabrous or hairy on ribs 
only; fruiting pedicels S—12 mm long. Seed /. 


Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and W Kalimantan). In Sabah 
common, recorded from Keningau, Kinabatangan, Lahad Datu, Penampang, Pensiangan, 
Ranau, Sandakan, Sipitang, Tawau and Tenom districts (e.g., SAN 15427, SAN 28753, SAN 
35891, SAN 66044, SAN 130878, SAN 132732 and SAN 135348). In Sarawak also common, 
known from Kapit, Kuching, Lawas, Lubok Antu, Lundu, Marudi, Miri, Mukah and Tatau 
districts (e.g., S 21776, S 32812, S 36095, S 33999, S 46512 and S 54738). Also known in 
Brunei (e.g., S4N 17503). In W Kalimantan known by one doubtful collection from G. 
Benuang (Wiriadinata et al. ITTO/BB 310). 


Ecology. Lowland mixed dipterocarp forest and lower montane mossy forest, often near 
streams or on hillsides, from sea level to 1750 m altitudes. 


Notes. Xanthophyllum macrophyllum resembles the highly variable X. flavescens but the 
latter differs from the former in having petals that are not blackish on drying. It is also 
reminiscent of X. havilandii but the latter differs by its thickish and densely flowered 
inflorescences. 


24. Xanthophyllum montanum Meijden 


(Latin, mons = mountain; growing in the mountains) 
(subgen. Triadelphum) 
Leiden Bot. Ser. 7 (1982) 137, op. cit. (1988) 532; Beaman & Anderson op. cit. 265. Type: Mikil SAN 


46765, Borneo, Sabah, Ranau district, Mt. Kinabalu, Sosopodon FR (holotype L; isotypes K, SAN, 
SAR). 
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Tree, 10-30 m tall, 12-30 cm diameter. Bark orange-yellowish green, smooth, thinly flaky. 
Sapwood yellowish. Twigs smooth, slender, glabrous, with distinct nodal glands. Axillary 
buds solitary, inconspicuous. Leaves glabrous, flat and brownish green above, not 
papillose below; blades oblong, (4-)6—9 x 1—2.5(—3.5) cm, base cuneate, apex gradually 
acuminate; midrib sunken above; /ateral veins 6-9 pairs, forming a distinct intramarginal 
vein; intercostal venation reticulate; glands 2—8(—15), scattered in the middle and apical 
parts of leaf blade, mostly closely together, not near the margin, 0.3-0.6 mm diameter; 
petioles 3.5-—5 mm long, glabrous, indistinctly transversely wrinkled, without glands. 
Inflorescences to 3 cm long, (3—)5—7-flowered, minutely hairy, unbranched; nodal glands 
usually distinct, round or elongate, 0.3-0.6 mm long. Flowers: pedicels c. 5 mm long, 
sparsely minutely woolly hairy; sepals minutely hairy inside, outer sepals c. 3 mm long, 
inner sepals 3.5—-4.5 mm long; petals yellowish brown when dry, the longest one 6—6.5 mm 
long, keel inside minutely hairy near base, upper petals hairy inside; stamens triadelphous, 
filaments hairy in basal part, anthers 0.6 mm long, glabrous; ovary 0.5(—1) mm stipitate, 
glabrous, style glabrous or minutely hairy at base, ovules 8-12. Fruits globose, c. 1 cm 
diameter, yellowish to greenish brown, smooth, dull, glabrous; pericarp thin; fruiting 
pedicels 4-6 mm long. Seed /. 


Distribution. Sumatra (doubtful) and Borneo (Sabah). In Sabah, confined to Mt. Kinabalu, 
Ranau district (e.g. RSNB 4884, SAN 29232, SAN 46726 and SAN 46765). 


Ecology. Lower montane forest on brownish soil, at 900-1600 m altitude. 


25. Xanthophyllum neglectum Meijden 


(Latin, negligere = neglected; for a long time overlooked) 
(subgen. Xanthophyllum, sect. Eystathes) 


Bot. J. Linn. Soc. 67 (1973) 119, op. cit. (1982) 86, op. cit. (1988) 509; Anderson op. cit. (1980) 287; 
Argent et al. (eds.) op. cit. 510. Type: Singh SAN 24222, Borneo, Sabah (holotype L; isotypes K, 
KEP, L, SAN, SAR, SING). 


Tree, 4-20 m tall, 5-20 cm diameter. Bark greyish or greenish brown or dark green, 
smooth. Sapwood pale yellow or brown. Twigs slender, c. 1 mm diameter, smooth, without 
nodal glands, green, glabrous. Axillary buds solitary or in pairs, half-patent, glabrous, 
elliptical to ovate-oblong, /.5—4(—6) mm long, acute, yellowish. Leaves membranous or 
chartaceous, dull, glabrous, flat and greyish green above, sometimes slightly waxy, not 
papillose below; blades (narrowly) elliptical, 5-12 x 2—5.5 cm, base cuneate, margin often 
undulate, apex acute-acuminate; midrib prominent above; lateral veins 3—5 pairs, forming a 
distinct intramarginal vein; intercostal venation reticulate; glands 2-8, not in basal part, 
0.2(-0.4) mm diameter; petioles 4—7 mm long, glabrous or sparsely short-hairy in the upper 
groove, without glands, hardly wrinkled or finely transversely wrinkled. Inflorescences 
slender, shorter than the leaves, 1.5—8 cm long, with 3—10 flowers (occasionally 2 per node), 
unbranched; axes c. 0.5 mm diameter, pale brown, sparsely patently short-hairy. Flowers: 
pedicels 2-4 mm long; outer sepals 2.2—-2.5 mm long, inner sepals 3—-3.5 mm long; petals 
white or yellowish, drying pale brownish, the longest one 7-10 mm long, keel nearly 
glabrous or hairy outside, short hairy inside basally, other petals glabrous except for some 
hairs at the base and apex; filaments free or to 0.5 mm connate, filaments of abaxial 4 
stamens basally thickened, anthers c. 0.4 mm long; ovary (half-)patently hairy all around, c. 
0.5 mm stipitate, style subglabrous, caducous, stigma slightly 2-lobed, ovules 4. Fruits 
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globose, c. 1 cm diameter, dull greyish green, slightly wrinkled, hairy all around; pericarp 
soft; fruiting pedicels slender, 24 mm long, pale brown. Seed /. 


Vernacular names. Sabah—demining (Dusun), kemuning (Dusun). 


Distribution. Endemic in Borneo (Sabah, Sarawak, Kalimantan). In Sabah, known from 
Keningau, Kinabatangan, Lahad Datu and Sandakan districts (e.g., SAN 17812, SAN 23509, 
SAN 27865, SAN 35262, SAN 111821 and SAN 144332) and in Sarawak from Gunung Buri, 
Samarahan district (e.g., S 36666). Also occurring in Kalimantan (e.g., Ambriansyah AA 
2156, Church et al. 1926, Kostermans 12630 and de Vogel 854). 


Ecology. Mixed dipterocarp forest and lower montane forest, often along rivers, on 
sandstone or black and brown soil, at altitudes to c. 600 m. 


Uses. In Kalimantan, the tough wood is used for axe handles. 


Notes. Xanthophyllum neglectum is similar to X. tenue and X. subcoriaceum. See notes 
under X. subcoriaceum. 


26. Xanthophyllum nigricans Meijden 
(Latin, nigricare = becoming blackish; referring to drying plant parts) 


(subgen. Xanthophyllum, sect. Eystathes) 


Bot. J. Linn. Soc. 67 (1973) 119, op. cit. (1982) 82, op. cit. (1988) 508; Anderson op. cit. (1980) 287; 
Coode et al. (eds.) op. cit. 256. Type: Singh & Nordin SAN 48764 Borneo, Sabah, Tawau district, 
Baradaya FR (holotype KEP; isotypes K, SAN). 


Tree, to 25 m tall and 20 cm diameter. Bark greyish or dark brown, smooth, rough or flaky. 
Sapwood whitish or yellowish, hard. Twigs finely longitudinally wrinkled, glabrous, 
without nodal glands. Axillary buds in cluster of 2 or 3 (or 4), 1.5—2.5 mm long, densely 
patently light-brown short-hairy. Leaves glabrous, flat and (dark) brown above, sometimes 
bluish (because of thin waxy layer), and not papillose (irrespective of very fine occasional 
papillation) below; blades elliptical to narrowly elliptical, 3.5-12 =< 1.2-5.5 cm, base 
cuneate, apex acute-acuminate; midrib (slightly) prominent above; /ateral veins 5—6(—7) 
pairs, forming a more or less distinct intramarginal vein; intercostal venation reticulate; 
glands scarce or inconspicuous, located on or near the midrib, c. 0.1 mm diameter, basal 
ones often larger; petioles 6—11(-14) mm long, glabrous, variously wrinkled, without 
glands. Inflorescences shorter than the leaves, unbranched, bearing more than 6 flowers; 
axes black, sparsely appressed hairy; flowers in clusters of 1-3. Flowers: pedicels 2-3 mm 
long, black when dry, nearly glabrous; sepals glabrous outside, patently hairy inside at base, 
outer sepals c. 1.8 mm long, inner sepals c. 2.5 mm long; petals white, drying dark 
(reddish), sparsely appressed hairy outside, ciliolate apically, the longest one c. 8 mm long; 
filaments free, anthers c. 0.3 mm long, hairy at base; ovary black, glabrous, style glabrous 
or basally sparsely appressed hairy, stigma slightly 2-lobed, ovules 4. Fruits globose, c. 1.4 
cm diameter, dull, slightly wrinkled, brownish, glabrous; fruiting pedicels 2-4 mm long, c. 
2 mm thick. Seed /. 


Distribution. Endemic in Borneo (Sabah and Sarawak). In Sabah known from Beaufort, 
Keningau, Kinabatangan, Lahad Datu, Labuk Sugut, Sandakan, Semporna and Tawau 


264 


POLYGALACEAE (DE WILDE & DUYFJES) 


districts (e.g., SAN 16730, SAN 40914, SAN 43594, SAN 93581 and SAN 95842) and in 
Sarawak, known by one collection from Sg. Ebau, Bintulu district (S 48871). 


Ecology. In ridge and hillside forest, on yellowish, brown or black soil, at altitudes to 600 
m. 


Notes. Meijden (op. cit. 1982, op. cit. 1988) described the lower leaf surface as papillose, but 
this character was not observed in the present study. 


27. Xanthophyllum nitidum W.J.de Wilde & Duyfjes 


(Latin, nitidus = shiny; referring to both leaf surfaces) 
(subgen. Xanthophyllum, sect. Eystathes) 


Gard. Bull. Sing. 57 (2005) 56. Type: Dewol et al. SAN 108778, Borneo, Sabah, Kinabatangan 
district, Bt. Tawai FR (holotype SAN; isotypes A, BO, K, KEP, L, SAR, SING). 


Tree, 20-30 m tall and 20-35 cm diameter. Twigs smooth, without nodal glands, yellow, 
glabrous. Bark smooth, black; inner bark yellowish. Sapwood white. Axillary buds 
solitary, c. 1 mm long, minutely short-hairy. Leaves glabrous, flat and green-yellow shiny 
above, not papillose below; blades oblong-lanceolate, 7-11 = 2—4 cm, base cuneate, apex 
acute-acuminate; midrib flat above; lateral veins 4-5 pairs, intramarginal vein indistinct, 
intercostal venation finely reticulate on both surfaces, areoles all of about the same size, 
small, c. 0.5 mm diameter; glands inconspicuous; petioles 8-12 mm long, glabrous, 
transversely wrinkled, without glands. Inflorescences 5—10 cm long, branched, minutely 
light brown hairy. Flowers 2 together at base, other flowers solitary; pedicels 2-3 mm long, 
hairy; perianth, stamens and pistil not seen; developing ovary and immature fruit sessile, 
globose, 4-6 mm diameter, (not densely) hairy all around, light green, ovules 4. Fruits 
unknown. 


Distribution. Endemic in Borneo (Sabah and Kalimantan). In Sabah, known from 
Kinabatangan and Sandakan districts (e.g., SAN 46624, SAN 71499 and SAN 108778) and in 
Kalimantan from Kutai (e.g., Ariffin & Abriansyah AA 968 and Sidiyvasa 1118). 


Ecology. Lowland forest on brown soil over ultrabasic rock, at 100-400 m altitude. 


28. Xanthophyllum obscurum A.W.Benn. 


(Latin, obscurus = dark; referring to dark drying colour of the dried flower and fruit) 
(subgen. Brunophyllum) 


In Hooker f., Fl. Br. Ind. 1 (1874) 211; King op. cit. 141; Ridley op. cit. (1922) 144; Ng op. cit. (1972) 
361, op. cit. (1975) 89; Anderson op. cit. (1980) 287; Meijden op. cit. (1982) 145, op. cit. (1988) 536; 
Kessler & Sidiyasa op. cit. 194; Turner op. cit. 406; Coode et al. (eds.) op. cit. 256; Argent et al. (eds.) 
510; Pendry op. cit. 534. Type: Maingay 144 (= Kew Distr. 3115), Singapore (holotype K). 
Synonyms: X. insigne A.W.Benn. in Hooker f. op. cit. 211, King op. cit. 144; X. scortechinii King op. 
cit. 140, Ridley op. cit. (1922) 143, Ng op. cit. (1972) 363, Anderson op. cit. (1980) 288. 


Tree, 15-35 m tall and 20-55 cm diameter. Bark pale, brown-grey, smooth. Sapwood 
white or yellowish. Twigs glabrous, often thickened on the nodes and with adventitious 
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buds; nodal glands usually distinct, circular or elongate, c. 0.5 mm diameter. Axillary buds 
solitary, to 0.5 mm long. Leaves glabrous, flat and dark brown or greyish red-brown above, 
not papillose below; blades ovate to elliptical, (4—)7.5-17 x (1.5—)3.5—9 cm, base cuneate, 
apex rounded to obtuse or sometimes short-acuminate;, midrib prominent or flat above; 
lateral veins (3—)6-9 pairs, sometimes in upper part forming an intramarginal vein; 
intercostal venation coarsely reticulate; glands 2—16, usually located near or on the margin, 
(0.2—)0.5—0.7(—1) mm diameter; petioles 5—11(—15) mm long, glabrous, without glands, 
transversely wrinkled. Inflorescences sometimes also on the older nodes, shorter than the 
leaves, unbranched; axes black, glabrous to sparsely short woolly hairy. Flowers black 
when dry; pedicels 3—11 mm long; outer sepals 3—5.5 mm long, inner sepals 4—7.5 mm long; 
petals unequal, white or purple, the upper ones with a yellow or green spot, inside glabrous 
or woolly hairy above insertion of filaments and at apex, the longest one 14-19 mm long, 
keel boat-shaped, 9.5—16 mm long, lateral petals spathulate, longer than upper petals and 
keel, upper petals more or less linear, flat to slightly channelled, curved upwards; stamens 
7.5-12 mm long, filaments connate for (0.1—)1-3 mm, glabrous, free parts woolly hairy at 
base, the hairs often intertwined, forming a filamental ‘tube’, glabrous upwards, anthers 
0.7-1.7 mm long, glabrous to minutely hairy, free or coherent around the stigma; ovary 
black, glabrous, style glabrous, stigma peltate, ovules 8-18. Fruits globose, (4-)5—7(—14) 
cm diameter, dull brown or blackish; pericarp 0.5—2 cm thick, not wrinkled, glabrous; 
fruiting pedicels 5—10 mm long, 5-15 mm thick. Seeds 8—/6, sticking together like a ball on 


drying. 


Vernacular names. Sarawak—langir (Malay), mangok (Iban), masa pinsang (Iban), ngilas 
(Malay). 


Distribution. S Thailand, Sumatra, Peninsular Malaysia, Singapore, Borneo (Sabah, 
Sarawak, Brunei and Kalimantan). In Sabah, common and found in almost all districts (e.g., 
SAN 40554, SAN 56887, SAN 66027, SAN 110636 and SAN 135910). In Sarawak, recorded 
from Bintulu, Kuching, Lundu, Marudi, Miri, Serian and Song districts (e.g., S 6391, S 
17003, S 26991, S 38006 and S 70902). Also occurring in Brunei (e.g., BRUN 17696 and 
Coode et al. 7870) and Kalimantan (e.g., van Balgooy 6085, Burley 2473, Kostermans 
10160, Nooteboom 4409 and Sidiyasa 2182). 


Ecology. Lowland mixed dipterocarp forest, on flat land and hillsides and in lower montane 
forest, at altitudes to 1800 m, on sandstone-derived, yellow clayey soil, brown soil, black 
soil or sandy loam soil. Occasionally also occurs in kerangas forest. 


Uses. The fruit is reported as edible. In Kalimantan, the wood is used for making knife 
sheaths. 


29. Xanthophyllum ovatifolium Chodat 


(Latin, ovatus = ovate, folium = leaf; referring to the shape of the leaf) 
(subgen. Xanthophyllum, sect. Eystathes) 
Bull. Herb. Boiss. 4 (1896) 258; Merrill op. cit. (1921) 326; Masamune op. cit. 380; Anderson op. cit. 


(1980) 287; Meijden op. cit. (1982) 83; op. cit. (1988) 508. Type: Haviland 2090, Borneo, Sarawak, 
Kuching district (holotype K; isotypes BM, L, SAR, SING). 
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Tree. Twigs glabrous, slender, smooth, without nodal glands. Axillary buds in clusters of 2 
(or 3), 1-1.8 mm long; glands present or not. Leaves glabrous, flat and rather dull, brownish 
to greenish above, dull and not papillose below; blades ovate-elliptical, 3.5—9.5 x 1.4-6 cm, 
base rounded or broadly cuneate, apex acute, mostly cuspidate; midrib above slightly 
prominent at base; lateral veins 3—4 pairs, not forming an intramarginal vein; intercostal 
venation finely reticulate; glands 8—20, usually located halfway between margin and midrib, 
0.40.6 mm diameter, basal glands usually present; petioles 3—5(—6) mm long, glabrous, 
without glands, transversely wrinkled. Inflorescences shorter than the leaves, unbranched, 
4-6-flowered; axes brownish, glabrous to sparsely appressed hairy. Flowers: pedicels 7-8 
mm long; sepals glabrous outside, outer sepals c. 2.8 x 1.7 mm, inner sepals 3—-3.5 x 1.8-2 
mm; petals white, drying pale brownish, ciliate at apex and base, for the rest glabrous, the 
longest one 9-10 mm long; filaments free, anthers 0.3-0.4 mm long, glabrous; ovary 
glabrous, style sparsely appressed hairy basally, stigma slightly 2-lobed, ovules 4. Fruits 
unknown. 


Distribution. Sumatra (doubtful) and Borneo (Sarawak). In Sarawak uncommon and known 
from Kuching and Lundu districts (e.g., Haviland 2090, Haviland 2087 and S 7433). 


30. Xanthophyllum pachycarpon W.J.de Wilde & Duyfijes 
(Greek, pachus = thick, karpos = fruit; referring to the thick-walled fruits) 


(subgen. Xanthophyllum, sect. Eystathes) 


Gard. Bull. Sing. 57 (2005) 58. Type: Lai et al. S 69651, Borneo, Sarawak, Lubok Antu district, 
Nanga Segara, Sg. Engkari (holotype SAR; isotypes K, KEP, L, MO, SAN). 


Tree, 12-30 m tall and to 30 cm diameter. Bark greyish or darkish green, smooth or with 
large warty lenticels. Sapwood orange-yellow. Twigs slender, glabrous, smooth, yellowish, 
without nodal glands. Axillary buds solitary, long-triangular, /—/.5 mm long, glabrous. 
Leaves glabrous, flat and green-brown or light brown above, not papillose below; blades 
oblong, 8-16 x 2.5—6 cm, base cuneate, apex acute-acuminate; midrib slightly raised on 
both sides; lateral veins 4-6 pairs, forming an irregular intramarginal vein; intercostal 
venation finely and sharply reticulate on both surfaces; glands inconspicuous; petioles 6—12 
mm long, longitudinally and_ transversely wrinkled, glabrous, without glands. 
Inflorescences much shorter than the leaves, unbranched, 7—10-flowered (flower-scars); 
axes short-hairy, glabrescent. Flowers unknown. Fruits globose, 2-3 cm diameter, light 
brown, coarsely (brain-like) wrinkled on drying, glabrous; pericarp 5—10 mm thick, solid or 
spongy by irregularly sized, scattered hollows; fruiting pedicels 3-4 mm long. Seed /. 


Vernacular names. Sarawak—mangok (Iban), sambubu (Malay), sabetong (Kayan). 


Distribution. Endemic in Borneo (Sabah, Sarawak and W Kalimantan). In Sabah, known 
from Keningau, Kinabatangan, Labuk Sugut, Ranau, Sandakan and Tenom districts (e.g., 
SAN 51297, SAN 52099, SAN 65263, SAN 78258 and SAN 97680) and in Sarawak from 
Belaga, Lubok Antu and Serian districts (e.g., S 3525, S 27397 and S 69651). In W 
Kalimantan, collected twice from Serawai area (Church et al. 1524 and Church et al. 5626). 


Ecology. Mixed dipterocarp forest, on hillridges and hillsides, at altitudes to 650 m, occurs 
also in forest on brown soil over ultrabasic bedrock. 
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Notes. Xanthophyllum pachycarpon vegetatively resembles X. nitidum but the latter differs 
by its finer but sharper intercostal venation, branched inflorescences and hairy young fruits. 


31. Xanthophyllum parvifolium Meijden Fig. 8. 


(Latin, parvus = small, folium = leaf; with small leaves) 
(subgen. Xanthophyllum, sect. Eystathes) 


Bot. J. Linn. Soc. 67 (1973) 119, op. cit. (1982) 88, op. cit. (1988) 510; Anderson op. cit. (1980) 287. 
Type: /lias S 5396, Borneo, Sarawak, Samarahan district, Sabal FR (holotype L; isotypes KEP, SAN, 
SAR, SING). 


Tree, 10-25 m tall and 15-30 cm diameter. Bark (yellowish) greyish, smooth. Twigs 
smooth, without nodal glands, glabrous, slender, c. 0.5 mm diameter, forming short shoots 
bearing 2 or 3 leaves. Axillary buds in clusters of two, c. 1 mm long. Leaves glabrous, 
more or less discolorous, flat, shiny and yellowish or greenish brown above, (indistinctly) 
papillose, yellowish to reddish brown below; blades elliptical-oblong, 1.5—5(—6) x 0.5—2 
cm, base rounded or cuneate, apex long-acuminate with rounded tip; midrib flat or slightly 
prominent above; /ateral veins I-3 pairs, indistinct, forming an indistinct intramarginal 
vein; intercostal venation indistinct, reticulate, glands numerous, scattered, c. 0.1 mm 
diameter; petioles 2-2.5 mm long, glabrous, transversely wrinkled, without glands. 
Inflorescences (sub)apical, to 3.5 cm long, glabrous, unbranched; axes c. 0.5 mm diameter, 
1—3-flowered. Flowers: pedicels 6-11 mm long; sepals purplish, (sub)glabrous outside, 
outer sepals c. 2 mm long, inner sepals 3—3.5 mm long; petals pale orange, drying orange 
brown, sparsely hairy at base and at apex, for the rest glabrous, the longest one 10-11 mm 
long; filaments free, filaments widened and thickened above the base and there densely 
patently short-hairy, for the rest glabrous, anthers c. 0.4 mm long, with few short hairs at 
base; ovary c. 1 mm stipitate, appressed hairy, style sparsely appressed hairy in lower half, 
stigma slightly 2-lobed, ovules 4. Fruits short stipitate, globose, 1—-1.2 cm diameter, dull, 
pale brown, sparsely appressed short-hairy; pericarp thin; fruiting pedicels slender, 7-11 
mm long, glabrous. Seed /. 


Distribution. Endemic in Borneo (Sarawak and Brunei). In Sarawak known from Limbang, 
Lundu, Miri, Mukah and Samarahan districts (e.g., S 5396, S 38315, S 38418, S 43019, S 
49968 and S 79021). In Brunei, represented by one collection (Ashton 3332) from Belait 
district. 


Ecology. Mixed dipterocarp forest and kerangas forest, at 30-1200 m altitude. 


Notes. Xanthophyllum parvifolium is close to X. ovatifolium but the latter differs from the 
former by its non-papillose lower leaf surface. 


32. Xanthophyllum pauciflorum Meijden 


(Latin, paucis = few, flos = flower; referring to the few-flowered inflorescence) 
(subgen. Xanthophyllum, sect. Eystathes) 


Bot. J. Linn. Soc. 67 (1973) 119, op. cit. (1982) 87, op. cit. (1988) 509. Type: Sibat S 21934, Borneo, 
Sarawak, Tatau district, Bt. Mersing (holotype L; isotypes K, KEP, P, SAN, SAR, SING). 
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Fig. 8. Xanthophyllum parvifolium. A, flowering leafy twig; B, open flower; C, longitudinal 
section of open flower with the gynoecium removed; D, lower petal; E, gynoecium; F, 
longitudinal scction of ovary; G, fruit. (A-F from S$ 43079, G from S$ 38315.) 
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Tree, 7-25 m tall and 7-25 cm diameter. Bark greyish, smooth. Sapwood brown. Twigs 
smooth, without nodal glands, glabrous, slender, more or less as thick as petioles, flush only 
a few internodes long. Axillary buds in pairs, small, 0.5—1.5 mm long. Leaves glabrous, 
flat and (dull) green above, papillose below; blades oblong to lanceolate, 5—8(-—9) x 1.2- 
2.5(—3.5) cm, base acute, apex acuminate or cuspidate; midrib flat or raised above; /ateral 
veins 4—6 pairs, not forming an intramarginal vein; intercostal venation reticulate; glands 
2-7, minute, c. 0.2 mm diameter; petioles 3.5-4.5 mm long, transversely wrinkled, 
glabrous, without glands. Inflorescences much shorter than the leaves, 3—6-flowered, 
unbranched; axes slender, to 5 cm long, glabrous or sparsely patently short hairy. Flowers: 
pedicels 1.5—3 mm long, sepals with a small apical tuft, outer sepals c. 2 mm long, sparsely 
short-hairy outside, inner sepals c. 2.7 mm long, glabrous outside; petals yellowish, drying 
yellowish orange, sparsely hairy or glabrous outside, ciliate and apically tufted, at base 
densely hairy at both sides, the longest one 7.5—8.5 mm long; filaments free, anthers c. 0.4 
mm long, with few hairs at base; ovary patently or appressed hairy, stigma slightly 2-lobed, 
ovules 4. Fruits globose, 1—1.7 cm diameter, olive-brown, smooth, with a distinct remnant 
of style, roughly hairy, glabrescent or glabrous; fruiting pedicels 2-5 mm long. Seed /. 


Distribution. Endemic in Borneo (Sarawak and Brunei). In Sarawak, known from Sri 
Aman and Tatau districts (e.g., Chai ITTO/BC 109, S 21887, S 21934, S 21965 and S 
22387). In Brunei, recorded from Tutong district (e.g., BRUN 15558). 


Ecology. Mixed dipterocarp forest on basalt ridges or hillsides, at 250-800 m altitudes. 


33. Xanthophyllum pedicellatum Meijden 
(referring to the long pedicel) 


(subgen. Xanthophyllum, sect. Eystathes) 


Leiden Bot. Ser. 7 (1982) 113, op. cit. (1988) 522; Argent et al. (eds.) op. cit. 510. Type: Wood SAN 
15009, Borneo, Sabah, Lahad Datu district, Bt. Silam (holotype L; isotypes BRI, KEP, SAN, SING). 


Shrub, treelet or tree, 5-20 m tall, 5-20 cm diameter. Bark greyish or greenish, smooth. 
Sapwood pale yellow. Twigs 1-2 mm diameter, densely brownish patently long-hairy 
(hairs 0.5—1 mm long), glabrescent, without nodal glands. Axillary buds solitary, narrowly 
triangular, /.5-3.5 mm long, hairy. Leaves discolorous, flat, dark green and shiny above, 
patently long-hairy (mainly on midrib) and papillose below; blades narrowly elliptical, 5— 
11 x 1.5-4 cm, base cuneate to rounded or slightly cordate, apex usually acutish; lateral 
veins 7-8 pairs, forming an indistinct intramarginal vein or not; intercostal venation 
reticulate; glands numerous, scattered, c. 0.1 mm diameter; petioles 1.5-3 mm long, 
patently long-hairy, smooth, without glands. Inflorescences as long as the leaves, 
unbranched; axes densely patently hairy, with hairs to 0.5 mm long. Flowers: pedicels 10- 
15 mm long; sepals sparsely minutely hairy outside, glabrous inside except at base; outer 
sepals 2—2.5 mm long, inner sepals 3—3.5 mm long; petals pinkish, drying orange-red, 
glabrous except for the ciliate base, the longest one 12.5 mm long; filaments (almost) free, 
anthers c. 1.5 mm long, sparsely minutely hairy at base; ovary subsessile, brownish half- 
patently hairy, style glabrous in apical part, stigma slightly 2-lobed, ovules 9-11. Fruits 
globose, c. 2 cm diameter, pale brownish, hairy; pericarp thin; fruiting pedicels 11-15 mm 
long. Seed /. 
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Vernacular name. Sabah—kandis dahan (Kedayan). 


Distribution. Endemic in Borneo (Sabah and Sarawak). In Sabah, known from 
Kinabatangan, Lahad Datu, Pensiangan and Sandakan districts (e.g., SAN 37155, SAN 
54141, SAN 62417, SAN 97398 and SAN 131701) and in Sarawak, recorded by one 
collection (Zainudin et al. AZ 5705) from Sg. Berangan, Belaga district. 


Ecology. Lowland forest on hillslopes or ridges, also in swampy areas, at altitudes to 500 m, 
on brown or black soil, sandy soil, sandstone-derived soil and black soil over ultrabasic 
bedrock. 


Notes. Xanthophyllum pedicellatum is closely related to X. beccarianum and possibly 
representing a delicate-branched ecotype of the latter. The differences between these two 
species as well as with other related species (e.g., X. brachystachyum, X. purpureum, X. 
reticulatum and X. trichocladum) need further study. 


34. Xanthophyllum penibukanense Heine Fig. 9. 
(After the village Penibukan, Sabah) 


(subgen. Xanthophyllum, sect. Eystathes) 


Mitt. Bot. Staatssamml. Miinchen 6 (1953) 215, Pflz. Clemens Kinab. (1953) 50; Meijden op. cit. 
(1982) 110, op. cit. (1988) 521; Argent et al. (eds.) op. cit. 510; Beaman & Anderson op. cit. 265. 
Lectotype (Meijden, 1982): Clemens 40794, Borneo, Sabah, Ranau district, Mt. Kinabalu (M; 
isolectotypes B, BM, G, K, L). 


Shrub, treelet or tree, 3-12 m tall, 5-20 cm diameter. Bark grey(-green), smooth. Sapwood 
orange-yellow. Twigs smooth, without nodal glands, glabrous. Axillary buds solitary, 
ovate-oblong, 3-7 mm long, acute, flat but basally thickened, where often with exuberant 
cork-formation which may hide the scales completely, greyish to cream-coloured, more or 
less shiny. Leaves chartaceous, glabrous, discolorous, flat, dark green and shiny above, 
contrastingly paler and papillose below; blades ovate-(narrowly) elliptical, 7-18 x 2.5—7 
cm, base long-attenuate, apex acute-acuminate; midrib slightly sunken or more or less 
prominent above; lateral veins and intercostal venation distinct; lateral veins 4—6 pairs, 
forming a distinct intramarginal vein in apical part, lowermost veins reaching to or over 
halfway up the blade; intercostal venation reticulate; glands numerous, scattered, 0.1-0.2 
mm diameter; petioles 8-15 mm long, merging into the long-attenuate leaf base, blackish, 
glabrous, often transversely wrinkled, without glands. Inflorescences as long as or shorter 
than the leaves, unbranched; axes minutely sparsely appressed hairy or (sub)glabrous, on 
basal part flowers in clusters of up to 3. Flowers: pedicels 2-6 mm long, minutely 
appressed hairy; sepals sparsely hairy along the midrib or (sub)glabrous outside, often some 
with glandular spots, outer sepals c. 3 mm long, inner sepals 3—3.5 mm long; petals creamy 
white to pale purplish, the upper ones with a yellow spot, drying orange, glabrous outside, 
apically and basally ciliate, the longest one 11-13 mm long; filaments up to 2.5 mm 
connate, anthers c. 1.5 mm long, often minutely hairy all over; ovary 1-2 mm stipitate, 
densely hairy or partly glabrous, style thinly appressed hairy in basal part, stigma slightly 2- 
lobed, ovules 8-12. Fruits globose, c. 1.5 cm diameter, more or less shiny, brownish, 
glabrous or nearly so; pericarp thin; fruiting pedicels 4-10 mm long. Seed /. 


Vernacular names. Sarawak—blutai (Kenyah), sigarangan (Kelabit). 
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Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and E Kalimantan). In Sabah, 
known from Keningau, Kota Belud, Penampang and Ranau districts (e.g., Kokawa 5369, 
RSNB 1264, SAN 53972, SAN 85444 and SAN 113012) and in Sarawak from Bau, Belaga, 
Bintulu, Kuching, Limbang, Marudi, Miri and Samarahan districts (e.g., S 24001, S 29205, 
S 43614, S 55223, S 74388 and S 80873). In Brunei recorded by one collection (Kessler 
424) from Belait district and in Kalimantan from Sekatak and Sanggau (e.g., Murata et al. 
s.n. and de Jong 308). 


Ecology. Mixed dipterocarp forest and lower montane forest, at altitudes to 1500 m, near 
streams, on hills or ridges, on limestone rock or sandy (loam) soil. Occasionally also in 
kerangas forest. 


Notes. A species with variable indumentum of the ovary. 


Uses. In Sarawak, the wood is used for making knife handles. 


35. Xanthophyllum pseudoadenotus Meijden 


(Greek, pseudein = deceive; referring to the similarity to XY. adenotus) 
(subgen. Xanthophyllum, sect. Eystathes) 


Leiden Bot. Ser. 7 (1982) 110, p.p. (excl. syn.), op. cit. (1988) 521, p.p. (excl. syn.). Type: Haviland 
2113, Borneo, Sarawak (holotype K; isotypes SAR, SING). 


Treelet or small tree, 3-12 m tall. Twigs smooth, grey-brown, early glabrescent, 2-4 mm 
diameter, without nodal glands. Axillary buds solitary, long-triangular, 4-6 mm long, grey- 
brown, glabrous. Leaves glabrous, discolorous, flat and dark green above, pale cinnamon 
yellowish and papillose below; blades narrowly (ovate-)elliptical, 18-35 x 5.5—10 cm, base 
attenuate, apex acute-acuminate; midrib pale, raised above; /ateral veins 12-14 pairs, rather 
patent, lower pairs not reaching the middle of blade, forming a faint intramarginal vein; 
intercostal venation reticulate; glands numerous, minute, less than 0.1 mm diameter, 
scattered; petioles 10-15 mm long, glabrous, longitudinally or transversely wrinkled, 
without glands. Inflorescences 5—7 cm long, unbranched, with 10-15 flowers; axes 
subglabrous. Flowers: pedicels 5-6 mm long, minutely appressed hairy, hairs c. 0.1 mm 
long; sepals 2—3.2 mm long; petals subglabrous, brownish orange on drying, the longest one 
c. 15 mm long; filaments c. 1.5 mm connate, anthers c. 2 mm long, ciliate along slits; ovary 
with appressed hairs 0.1—0.2 mm long, style glabrous in apical part, stigma slightly 2-lobed, 
ovules 9-11. Fruits globose, c. 1.5 cm diameter, greenish or brown, minutely appressed 
hairy, glabrescent; pericarp thin, brittle; fruiting pedicels 5-7 mm long. Seed /. 


Distribution. Endemic in Borneo (Sarawak and Kalimantan). In Sarawak, known from 
Belaga, Kuching and Miri districts (e.g., Chew CWL 1153, Haviland 2113, S 35295 and S 
45496). In W Kalimantan, known from Ngira (e.g., de Jong 851). 


Ecology. Forest on stream banks, on sandy loam soil, at c. 200 m altitude. 

Notes. The present circumscription of the species is different from the original one, leaving 
out specimens now included in X. bicolor, a species with longer petioles and a much 
narrowed leaf base, and in X. pulchrum, a species with shorter petioles and a cordate or 


rounded leaf base. Xanthophyllum pseudoadenotus resembles X. adenotus, a species with 
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Fig. 9. Xanthophyllum penibukanense. A, fruiting leafy twig; B, inflorescence; C, open flower; 
D, longitudinal section of open flower with the gynoecium removed; E, adaxial view of petal 
and stamens; F, gynoecium; G, longitudinal section of ovary; H, fruit. (A from S 20/2, B-G 
from $ 36889, H from § 20/72.) 
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branched inflorescences and a more or less concolourous, brown, non-papillose lower leaf 
surface. 


36. Xanthophyllum pulchrum King 
(Latin, pulcher = beautiful; referring to the tree) 


(subgen. Xanthophyllum, sect. Eystathes) 


J. As. Soc. Beng. 59, 2 (1890) 141; Ridley op. cit. (1922) 146; Ng op. cit. (1972) 361; Anderson op. 
cit. (1980) 287; Meijden op. cit. (1982) 111, op. cit. (1988) 521; Turner op. cit. 406. Lectotype 
(Meijden, 1982): King’s Collector 2859, Peninsular Malaysia, Perak (L; isolectotypes FI, G, K, L, P, 
Z). Synonyms: X. densiflorum Chodat, Bull. Herb. Boiss. 4 (1896) 256, Merrill op. cit. (1921) 325, 
Masamune op. cit. 379; X. stapfii Chodat, Bull. Herb. Boiss. 4 (1896) 260, p.p. (excl. specim. 
Haviland 1620 [= X. adenotus Miq. var. adenotus]), Merrill op. cit. (1921) 326; Masamune op. cit. 
381; X. hypoleucum Merr. op. cit. (1929) 135, Masamune op. cit. 380; X. pulchrum King subsp. stapfii 
(Chodat) Meijden op. cit. (1982) 112, op. cit. (1988) 522. 


Shrub, treelet or small tree, 2—11(—30) m tall, 3-20(—30) cm diameter. Bark grey, brown or 
pale greenish, smooth, lenticellate. Sapwood white, yellowish orange or brown. Twigs 
smooth, glabrous or patently short-hairy, at apex 2-4 mm diameter, without nodal glands. 
Axillary buds solitary, half-patent, ovate or oblong, 2-6 mm long, thickened in lower half, 
obtuse or acute, pale brown or reddish, often irregular because of cork-forming, adventitious 
buds often present. Leaves chartaceous, glabrous, discolorous, sometimes bullate between 
lateral veins and green above, papillose below; blade narrowly (ovate-)elliptical, 7-30 x 2- 
11 cm, base rounded-cordate, obtuse, or short cuneate, apex acutish; midrib flat or 
(indistinctly) prominent above; lateral veins 5—14 pairs, forming mostly an (indistinct) 
intramarginal vein in apical half, intercostal venation reticulate; glands numerous, 
scattered, 0.1-0.2 mm diameter; petioles 4-8 mm long, longitudinally or transversely 
wrinkled, glabrous or appressed short-hairy all round, the older ones transversely cracked 
and more or less corky, without glands. Inflorescences shorter than the leaves, few to 
many-flowered, at the ends of young twigs but also axillary, not rarely on old nodes, 
unbranched; axes (sparsely) short-hairy, on its basal part flowers in clusters of up to 3; 
bracts with glands, subpersistent, lower ones (sub)opposite. Flowers: pedicels 2-8 mm 
long, glabrous or hairy; sepals often with glands, glabrous or hairy, outer sepals 2-5 mm 
long, inner sepals 3-6 mm long; petals pink or whitish, drying red or brownish orange, 
slightly hairy apically and basally inside, the longest one 11-18 mm long; filaments free or 
to 2 mm connate, anthers 2—2.5(—3.5) mm long, hairy at base or all over, ciliate along slits; 
ovary sessile or to 2 mm stipitate, whitish or pale brown hairy, style glabrous in apical part, 
stigma slightly 2-lobed, ovules 8-16. Fruits globose, 1—2 cm diameter, (sparsely) appressed 
hairy; pericarp thin, brittle, pale brown; fruiting pedicels 5—8 mm long. Seed /. 


Vernacular names. Sarawak—menjalin (Iban), bait musang (Iban), penapan (Iban). 


Distribution. Peninsular Malaysia and Borneo (Sabah, Sarawak, Brunei and Kalimantan). 
In Sabah, recorded from Keningau, Kinabatangan, Labuk Sugut, Lahat Datu, Pensiangan, 
Pitas, Ranau, Sandakan and Tawau districts (e.g., SAN 21397, SAN 30359, SAN 44523, SAN 
96510 and SAN 108737) and in Sarawak from Bau, Belaga, Kapit, Kuching, Lundu, Marudi 
and Tatau districts (e.g., S 2/711, S 48606, S 69332 and S 79474). Also occurring in Brunei 
(e.g., Flemmich FMS 34415) and Kalimantan (e.g., Kostermans 4673 and Shea ANU 
26377). 
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Ecology. Mixed dipterocarp forest near streams, on hillsides, hilltops, slopes or ridges, or in 
swampy areas, on sandy clay soil or on limestone, also on ultrabasic bedrock, at altitudes to 
1000 m. 


Notes. Pending a detailed (field) study, we have disregarded the ambiguous character of the 
mode of wrinkling of the petiole to distinguish Xanthophyllum pulchrum subsp. stapfii, X. 
pseudoadenotus and Bornean specimens of X. discolor (partly), as applied by Meijden (op. 
cit. 1982, op. cit. 1988). Instead, we accepted X. pulchrum as a variable species, 
characterized by the petiole length and the shape of the leaf base. The species also 
resembles X. bicolor and X. penibukanense in many respects, and the differences need 
further investigation. Xanthophyllum discolor is regarded as a distinct species differing from 
X, pulchrum in the number of ovules per ovary (4-8 in the former and 8-16 in the latter), 
thinner twigs (1-1.5 vs. 2-4 mm diameter), smaller leaves (5—14 x 1.5—5 vs. 7-30 x 2-11 
cm), longer petioles (8-12 vs. 4-8 mm) and shorter longest petals (10-11 vs. 11-18 mm). 
Most Bornean specimens previously identified by Meijden (1982) as X. discolor subsp. 
discolor (e.g., SAN 21397, SAN 30359, SAN 32718, SAN 35564 and SAN 36059) belong to 
X, pulchrum. 





37. Xanthophyllum purpureum Rid. Fig. 10. 
(Latin, purpureus = purple; referring to the purple flowers) 


(subgen. Xanthophyllum, sect. Eystathes) 


Bull. Misc. Inform. Kew (1938) 114; Masamune op. cit. 381; Meijden op. cit. (1982) 114, op. cit. 
(1988) 522; Coode et al. (eds.) op. cit. 256; Beaman & Anderson op. cit. 266. Type: Moulton 174, 
Borneo, Sarawak (holotype K; isotype SING). Synonym: X. molle Ridl. op. cit. (1938) 114, 
Masamune op. cit. 380. 


Shrub or small tree, 3—6 m tall, 2-20 cm diameter. Bark whitish or (dark) brown, smooth. 
Sapwood white, pale yellow or orange, hard. Twigs smooth, mostly densely dark rusty 
patently long-hairy, (1-)2-3 mm thick, without nodal glands. Axillary buds solitary, 
narrowly triangular, (1.5—)3—5 mm long, basally thickened. Leaves more or less densely 
patently long-hairy (hairs c. 0.5 mm long) all over or only on midrib and veins, more or less 
discolorous, flat and green above, papillose below; blades elliptical or narrowly elliptical, 
8-20 x 2-9 cm, base cordate to rounded-attenuate, rarely cuneate, apex acutish; midrib 
slightly sunken to flat above; lateral veins (5—)6—7 pairs, not or only in apical part forming 
an intramarginal vein; intercostal venation reticulate; glands numerous, scattered, c. 0.1 
mm diameter; petioles c. 5 mm long, smooth, densely patently long-hairy, without glands. 
Inflorescences shorter than the leaves, more than I cm long, unbranched; axes with sparse 
hairs to 0.2 mm long, few- to many-flowered, on its basal part the flowers often in clusters 
of 3. Flowers: pedicels 2-7 mm long; sepals minutely hairy outside (hairs 0.1 mm long), 
subglabrous inside, often with tiny, glandular spots, outer sepals 2-3 mm long, inner sepals 
2.5—4 mm long; petals (light) purple to rose-violet, drying orange-red, ciliate at base and 
apex, for the rest glabrous, the longest one 11—12(—14) mm long; filaments free or 0.4 mm 
connate, anthers 1—1.5 mm long, glabrous or short hairy at base; ovary subsessile or c. 1.5 
mm stipitate, patently hairy, style glabrous in apical half, stigma slightly 2-lobed, ovules 8— 
14. Fruits globose, 1-1.5 cm diameter, pale yellow-brown, hairy; pericarp thin; fruiting 
pedicels 3—7 mm long. Seed /. 
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Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and Kalimantan). In Sabah 
common and recorded from most districts (e.g., SAN 50479, SAN 72369, SAN 89392, SAN 
92954 and SAN 110469). In Sarawak also common, known from Bintulu, Kapit, Kuching, 
Limbang, Marudi and Song districts (e.g., S 26031, S 32237, S 40317, S 50302 and S 
65072). Also occurring in Brunei (e.g., Wong WKM 1235) and in Kalimantan (e.g., Church 
et al. 1586, Endert 3589, Nooteboom 4707 and Peters 1033). 


Ecology. Mixed dipterocarp forest and lower montane forest, on hillsides, along ridges or 
streams, on yellow sandy loam soil, clay soil or on ultrabasic bedrock, at low altitudes to c. 
1100 m. Occasionally occurs in kerangas forest. 


Uses. In Kalimantan, the wood is used for general construction. 


38. Xanthophyllum ramiflorum Meijden Fig. 11. 


(Latin ramiflorus = flowering on the older branches) 
(subgen. Coriaceum) 


Blumea 18 (1970), op. cit. (1982) 133, op. cit. (1988) 530; Anderson op. cit. (1980) 288; Coode et al. 
(eds.) op. cit. 256. Type: Anderson S 16051, Borneo, Sarawak, Kuching district, Bako NP (holotype 
L; isotypes SAR [not located], SING). 


Shrub or tree, 5—30 m tall, to 40 cm diameter. Bark pale brown. Twigs smooth, nodes with 
a pair of annular glands, glabrous. Axillary buds in pairs, very indistinct when dormant, 
sunken into the tissue of the twig, the upper one when fully developed produces 2 broadly 
ovate 1-1.5 mm long persistent scales. Leaves coriaceous, glabrous, more or less 
discolorous, flat and brownish above, paler and papillose below; blades elliptical, 7-20 x 
3-8 cm, base cuneate, apex blunt (obtuse to subacute); midrib slightly sunken to flat above; 
lateral veins c. 8 pairs, not forming an intramarginal vein; intercostal venation coarsely 
reticulate; glands numerous, scattered, c. 0.3 mm diameter; petioles (5—)8—12 mm long, 
glabrous, coarsely longitudinally and finely transversely wrinkled, without glands. 
Inflorescences solitary or up to 9 together in the axils of the lower leaves or Jower down on 
the older twigs, unbranched, \—10-flowered; axes to 1.5 cm long, thin, glabrous; nodal 
glands indistinct; bracts small, scale-like. Flowers: pedicels 8-10 mm long; sepals dark 
(reddish) when dry, glabrous except for ciliate margin, outer sepals c. 4 mm long, inner 
sepals 4.5—5 mm long; petals white, the upper ones with a purple mark, drying yellowish, 
minutely hairy in basal half on both sides, keel like the lateral petals but shorter, /ateral 
petals 7.5-8.5 x 7 mm, upper petals up to 7 x 2 mm; stamens 8, exceptionally 7, 
monadelphous, filaments c. 5 mm long, 1.5-2 mm connate, densely short-hairy to about 
halfway, anthers 0.7-0.8 mm long, minutely ciliate and short hairy at base; ovary pale 
brownish, glabrous, style c. 5 mm long, glabrous, stigma peltate, oblique, ovules 8-12. 
Fruits 1—4 on the branches, glabrous, more or less globose, c. 1.2 cm diameter, pustulate, 
dull, reddish brown, the style-scar more or less protruding and excentric; fruiting pedicels c. 
15 mm long. Seeds / or 2. 


Vernacular name. Sarawak—nyalin padang (preferred name). 
Distribution. Endemic in Borneo (Sarawak, Brunei and Kalimantan). In Sarawak, known 


from Julau, Kuching, Sibu and Simunjan districts (e.g., S 2614, S 12894, S 16051, S 27802 
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2 mm 


Fig. 10. Xanthophylium purpureum. A, flowering leafy twig; B, detail of lower leaf surface with 
indumentum; C, open Mower; D, longitudinal section of open flower with the gynoecium removed; 
E, lower petal; F, stamen; G, gynoccium; H, longitudinal section of ovary; I, infructescence. (A— 
H from SAN 139519, | from SAN 86027.) 
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and S 30529). In Brunei, recorded from Belait district (e.g., BRUN 977 and S 2830) and in 
W Kalimantan from Danau Santarum Wildlife Sanctuary (e.g., Zu/karnain et al. 475). 


Ecology. Confined to peatswamp forest and kerangas forest on poor, sandy, wet soil. 


39. Xanthophyllum rectum W.J.de Wilde & Duyfjes 


(Latin, rectus = upright; referring to the inflorescences) 
(subgen. Xanthophyllum, sect. Eystathes) 


Gard. Bull. Sing. 57 (2005) 59. Type: Ilias S 17903, Borneo, Sarawak, Kuching district, Bako 
National Park (holotype SAR; isotypes A, BO, K, KEP, L, MEL, SAR, SING). 


Tree, 5—12 m tall, to 20 cm diameter. Bark pale grey, smooth or finely fissured; inner bark 
yellow-brown. Twigs black, smooth, glabrous, c. 5 mm thick, without nodal glands. 
Axillary buds, solitary, less than 0.5 mm long, subglabrous. Leaves coriaceous, glabrous, 
flat and dark grey(-green) brown above, chocolate-brown and not papillose below; blades 
elliptical-oblong, 7-13 =< 3—7.5 cm, base rounded or short-cuneate, apex acute-acuminate 
(tip bluntish); midrib flat or slightly raised above; lateral veins 4—7 pairs, not forming an 
intramarginal vein; intercostal venation reticulate, raised and distinct below; glands absent 
or inconspicuous; petioles 7-12 mm long, glabrous, transversely wrinkled, without glands. 
Inflorescences stout, straight, erect, unbranched, 15—20-flowered; axes 8-13 cm long, 2-8 
mm thick, sparsely minutely appressed brown-hairy. Flowers solitary, pale purple, drying 
blackish; pedicels c. 1 mm long; sepals c. 4 mm long, densely brown-hairy outside, 
somewhat hairy inside; petals c. 8 mm long, keel densely appressed brown-hairy outside, 
other petals tufted brown-hairy at base, for the rest glabrous; filaments free, c. 5 mm long, 
widened and patently brown-hairy above base, for the rest glabrous; pistil c. 3 m long; 
anthers and mature stigma not seen; ovary sessile, patently (densely) hairy all around, 
stigma slightly 2-lobed, ovules 4. Fruits globose, c. 1.8 cm diameter, smooth, more or less 
shiny, dark-brown, more or less sparingly hairy all around, glabrescent; pericarp thin; 
fruiting pedicels c. 2.5 mm long, 3-4 mm thick. Seed /. 


Distribution. Endemic in Bomeo and confined to Sarawak, where it is known from Bako 
NP and Sampadi FR in Kuching district (e.g., S 4446, S 17903, S 65493 and S 66789). 


Ecology. Lowland kerangas forest, ridge dipterocarp forest, and rocky padang forest. 


40. Xanthophyllum reflexum Meijden 


(Latin, reflectere = bend backwards; referring to reflexed petals) 
(subgen. Xanthophyllum, sect. Eystathes) 


Leiden Bot. Ser. 7 (1982) 104, op. cit. (1988) 519; Beaman & Anderson op. cit. 266. Type: Othman S 
32576, Borneo, Sarawak, Kuching district, Semengoh FR (holotype L; isotypes SAN, SAR, SING). 


Tree, to 16 m tall, to 20 cm diameter. Bark whitish brown or pale greenish yellow, smooth, 
older trunk regularly set with pustulate lenticels 4-7 mm diameter. Twigs minutely patently 
short-hairy, lengthwise faintly grooved, without nodal glands. Axillary buds solitary, erect, 
appressed against twig, scales laterally flattened, triangular, 3-4.5 mm long, minutely 
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Fig. 11. Xanthophyllum ramiflorum. A, flowcring leafy twig; B, twig with infructescences; C, 
detail of lower leaf base with glands; D, open flower; E, longitudinal section of open flower 
with the gynoccium removed; F, adaxial view of lower petal and 3 stamens; G, gynoecium 
with longitudinal section of ovary; H, twig with infructescences. (A—G from S /6051, H from 


S$ 12894.) 
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patently hairy. Leaves (sub)coriaceous, glabrous, flat and dull, greenish or yellowish brown 
above, not papillose below; blades narrowly (obovate-)elliptical, 11-18 = 3.5-5.5 cm; 
midrib more or less sunken above; /ateral veins 6-9 pairs, indistinct, in apical part forming 
an indistinct intramarginal vein; intercostal venation obscure, reticulate; glands 2 (or 3), 
located near the leaf base, 0.4-0.7 mm diameter; petioles 9-10 mm long, somewhat 
wrinkled, densely minutely short-hairy, without glands. Inflorescences shorter or longer 
than the leaves, branched; axes dark, densely patently hairy; lower bracts opposite. 
Flowers: pedicels 2.5—3 mm long; outer sepals 2—2.5 mm long, inner sepals c. 4 mm long; 
petals unequal in length, yellowish white, drying dark red, the longest one 13-14 mm long, 
keel densely more or less appressed hairy outside, other petals glabrous, reflexed; filaments 
free, widened above base and with a knob-like short hairy appendage at inner side, for the 
rest glabrous, anthers 0.7—0.8 mm long, hairy or nearly glabrous at base; ovary subsessile, 
half-patently hairy all around, style pilose, stigma slightly hairy, ovules 4. Fruits unknown. 


Distribution. Endemic in Borneo and confined to Sarawak where the species is known by 
two collections from Semengoh FR (S 32576 and S 9/158). 


Ecology. Lowland mixed dipterocarp forest. 


41. Xanthophyllum resupinatum Meijden 
(Latin, resupinare = reversed; referring to the leaves looking as if they were turned upside- 
down) 


(subgen. Xanthophyllum, sect. Xanthophyllum) 


Bot. J. Linn. Soc. 67 (1973) 120, op. cit. (1982) 74, op. cit. (1988) 504; Coode et al. (eds.) op. cit. 256; 
Argent et al. (eds.) op. cit. 511. Type: Chai SAN 29838, Borneo, Sabah, Tawau district, Kalumpang 
(holotype L; isotypes K, SAN, SAR, SING). 


Tree, 5-25 m tall, 10-40 cm diameter. Bark grey or (dark) brown, smooth or flaking. 
Sapwood white or orange. Twigs smooth, glabrous, without nodal glands. Axillary buds 
solitary, inconspicuous, less than 0.5 mm long, more or less enclosed between basal part of 
the petiole and the twig. Leaves glabrous, flat, shiny and greenish above, yellowish brown 
to greenish brown, shiny and not papillose below; blades elliptical (oblong), 6-12.5 x 2.7—5 
cm, base attenuate into a narrow petiole-like part, apex acute-acuminate; midrib 
conspicuously prominent above, flat, sunken or faintly prominent below; lateral veins 4—7 
pairs, forming an incomplete, indistinct intramarginal vein; intercostal venation 
scalariform, indistinct; glands few, mostly located above the middle of the leaf; 0.3-0.7 mm 
diameter; petioles 4.5-7 mm long, appearing longer because of the narrow leaf base, 
transversely wrinkled, without glands. Inflorescences borne on the upper parts of twigs, 
shorter than the leaves, (un)branched; axes appressed greyish hairy. Flowers: pedicels 4—5 
mm long; sepals dark brown to blackish when dry, with scattered minute glandular dots, 
outer ones c. 3 mm long, sometimes with 2 protruding glands halfway, inner sepals 4-5 mm 
long, slightly keeled; petals white, drying dark brownish, the longest one 7-9 mm long, keel 
densely half-patently greyish hairy outside, more or less hairy inside near apex, other petals 
glabrous; filaments free, anthers 0.5—0.7 mm long, faintly hairy; ovary dark brownish, 
ribbed, glabrous or appressed hairy on the ribs in apical part, stigma slightly 2-lobed, 
ovules 9-14, Fruits globose, c. 1.2 cm diameter, blackish, shiny, smooth or finely pustulate; 
pericarp rather thin, hard; fruiting pedicels 4-5 mm long. Seed /. 
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Vernacular name. Sarawak—mangok (Iban). 


Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and N & E Kalimantan). In 
Sabah, recorded from Sandakan, Semporna and Tawau districts (e.g., SAN 29606, SAN 
30405, SAN 46327, SAN 48298 and SAN 57381) and in Sarawak from Belaga and Kapit 
districts (e.g., S 3574, S 3582, S 33144 and S 41659). Also occurring in Brunei (e.g., BRUN 
624, Dransfield et al. 6636 and Kirkup 313) and Kalimantan (e.g., Burley et al. 872, Church 
et al. 1311 and Sidiyasa PBU 216). 


Ecology. Mixed dipterocarp forest on flat land, hillsides or sandy ridges, at altitudes to 600 
m. 


Notes. Xanthophyllum resupinatum resembles X. subcoriaceum but the latter differs from 
the former by its reticulate intercostal venation. 


42. Xanthophyllum reticulatum Chodat 


(Latin, reticulatus = netted; referring to the leaf intercostal venation) 
(subgen. Xanthophyllum, sect. Eystathes) 


In Merrill, PEB (1929) 136; Masamune op. cit. 381; Meijden op. cit. (1982) 114, op. cit. (1988) 523; 
Coode et al. (eds.) op. cit. 257. Lectotype (Meijden, 1982): Elmer 21119, Borneo, Sabah, Tawau (L; 
isolectotypes BM, BO, BR, BRI, C, G, K, M, P, SING). 


Shrub, treelet or small tree, 2-15 m tall. Bark whitish. Sapwood yellowish or light 
greenish. Twigs smooth, with dense patent brown hairs up to I mm long, without nodal 
glands. Axillary buds solitary, half-patent, narrowly triangular, 4—6(—7.5) mm long, hairy. 
Leaves discolorous, bullate, glabrous and green above, green, not or indistinctly papillose 
and patently long-hairy (hairs 0.5 mm or longer) on midrib and on basal part of veins 
below; blades narrowly (ovate-)elliptical, 7-19 x 3-6.5 cm, base obtuse to rounded, rarely 
cuneate, apex acutish; midrib, lateral veins and part of finer intercostal venation sunken 
above; lateral veins c. 8 pairs (difficult to count), forming a distinct intramarginal vein; 
intercostal venation reticulate, not strongly prominent; glands numerous, scattered, c. 0.1 
mm diameter; petioles c. 5 mm long, smooth, densely patently long-hairy, without glands. 
Inflorescences much shorter than the leaves, unbranched, 3—7 cm long, 5—15-flowered; 
axes with hairs c. 0.3 mm long; bracts c. 2 mm long. Flowers: pedicels 4-10 mm long, 
finely hairy; sepals sparsely hairy, ciliate on margin, outer sepals c. 2.5 mm long, inner 
sepals c. 3.5 mm long; petals purple, drying pale pink-brown, subglabrous, the longest c. 12 
mm long; filaments almost free, glabrous, anthers 1(—1.5) mm long, glabrous; ovary c. | 
mm stipitate, densely hairy, style sparsely bristly hairy, stigma slightly 2-lobed, ovules 12- 
14. Fruits globose, c. 1.5 cm diameter, with remnant of style, hairy; fruiting pedicels 5-11 
mm long, with patent hairs up to 0.2 mm long. Seed /. 


Distribution. Endemic in Borneo (Sabah and Brunei). In Sabah, recorded from 
Kinabatangan, Lahad Datu, Pensiangan, Sandakan and Tawau districts (e.g., Pereira et al. 
JTP 760, SAN 83572, SAN 95618, SAN 129473 and SAN 135319) and in Brunei from Belait 
and Tutong districts (e.g., Forman 984 and Sands et al. 5743). 


Ecology. Mixed dipterocarp forest, along streams, on swampy places or hillridges, at 
altitudes to 400 m. 
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43. Xanthophyllum rufum A.W.Benn. Fig. 12. 
(Latin, rufus = reddish; referring to the reddish hairs) 


(subgen. Xanthophyllum, sect. Xanthophyllum) 


In Hooker f., Fl. Br. Ind. 1 (1874) 210; King op. cit. 143; Ridley op. cit. (1922) 145; Ng op. cit. (1972) 
361; Anderson op. cit. (1980) 288; Meijden op. cit. (1982) 76, op. cit. (1988) 505; Turner op. cit. 406; 
Coode et al. (eds.) op. cit. 256; Argent et al. (eds.) op. cit. 511. Type: Maingay 139 (= Kew Distr. 
1616), Peninsular Malaysia, Malacca (holotype K; isotype K). Synonyms: X. flavum Ridl. op. cit. 
(1922) 145; X. heteropleurum Chodat op. cit. (1929) 134, Masamune op. cit. 380, Ng op. cit. (1972) 
363. 


Tree, treelet, rarely shrub, to 40 m tall, to 50 cm diameter. Bark greenish grey or brown, 
smooth, pustulate or scaly, lenticellate. Sapwood (white) to yellow. Twigs smooth, without 
nodal glands, rufous-hairy. Axillary buds solitary, 1-2 mm long or smaller, densely 
patently long-hairy. Leaves more or less discolorous, glabrous, flat and bright yellow-green 
to pale greyish green above, paler, papillose and densely patently long-hairy (hairs c. 1 mm 
long) below; blades elliptical-oblong, 8-25 x 4-13 cm, base cuneate or rounded, sometimes 
subcordate, apex acute-acuminate; midrib and lateral veins slightly sunken above; Jateral 
veins 5—9 pairs, forming an intramarginal vein; intercostal venation scalariform; glands 
numerous, scattered, c. 0.1 mm diameter, basal glands larger; petioles 7-21 mm long, 
densely patently long-hairy, sometimes glabrescent, smooth, apically often with large 
glands. Inflorescences shorter than or as long as the leaves, branched or sometimes 
unbranched; axes densely rufous-hairy; bracts conspicuous, persistent, often with glands, 
bracteoles small, subpersistent. Flowers: pedicels 4—-7(—10) mm long; sepals densely 
rufous-hairy outside, glands inconspicuous or absent, outer sepals 4-6 mm long, slightly 
ribbed, inner sepals 5—7 mm long, keeled; petals white, the upper ones with a yellow spot, 
drying yellowish, the longest one 12-15 mm long, keel densely yellowish brown hairy 
outside, inside hairy in apical part, other petals hairy outside in apical part or only apically 
tufted; filaments free, widened and densely hairy in lower half, anthers 0.4-0.6 mm long, 
short-hairy at base or glabrous; ovary densely rufous-hairy all round or hairy in 4(—8) rows, 
hairs of the median rows mostly longer than the lateral ones, style densely rufous-hairy 
almost to apex, stigma slightly 2-lobed, ovules 12-14. Fruits globose, 1.5—2 cm diameter, 
subglabrous or with 2-4 sometimes hairy ridges from the style scar, yellowish green, dull, 
finely tuberculate; pericarp rather thick, hard; sometimes sepals persistent; fruiting pedicels 
7-10 mm long, 2(—3) mm thick. Seed /. 


Distribution. Sumatra, Peninsular Malaysia, Borneo (Sabah, Sarawak, Brunei and 
Kalimantan). In Sabah, recorded from Keningau, Kinabatangan, Lahad Datu, Pensiangan, 
Sandakan, Sipitang, Tambunan, Tawau and Tenom districts (e.g., SAN 28690, SAN 44227, 
SAN 56990, SAN 77539 and SAN 119489) and in Sarawak from Belaga, Betong, Bintulu, 
Kapit, Kuching and Lundu districts (e.g., S 14805, S 24638, S 37998, S 46667 and S 55664). 
In Brunei, known by one collection from Belait district (1.e., Flemmich FMS 37109) and in 
Kalimantan from several localities in the western and eastern parts (e.g., bb. 18840, Burley 
et al. 744, de Jong 872 and Kostermans 5773). 


Ecology. Mixed dipterocarp forest or riverine forest, on ridges or hilltops, on sandy (clay) 
soil, at altitudes to 300 m. 
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Fig. 12. Xanthophyllum rufum. A, flowering leafy twig; B, detail of lower leaf surface with 
indumentum and glands; C, open flowcr; D, longitudinal section of open flower with the 
gynoccium removed; E, lower petal with 2 stamens; F, gynoecium with longitudinal section 
of ovary; G, infructescence. (A~F from SAN 36554, G from S$ 17002.) 
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Fig. 13. Xanthophylium stipitatum. A, flowering leafy twig: B, open flower; C, longitudinal 
section of open flower with the gynoecium removed; D, adaxial view of stamens and petal; E, 


gynoecium, F, longitudinal section of ovary; G, fruiting leafy twig. (A-F from SAN 66701, G 
from S 30045.) 
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44. Xanthophyllum schizocarpon Chodat 


(Greek, schizein = to split, karpos = fruit; referring to the sulcate fruit) 
(subgen. Xanthophyllum, sect. Xanthophyllum) 


In Merrill, PEB (1929) 136; Masamune op. cit. 381; Anderson op. cit. (1980) 288; Meijden op. cit. 
(1982) 74, op. cit. (1988) 504. Lectotype (Meijden, 1982): Elmer 21519, Borneo, Sabah, Tawau (L; 
isolectotypes BM, BO, BR, C, G, K, M, P, SING, U, Z). 


Tree, 10-25 m tall, to 35 cm diameter. Bark grey or brownish, smooth. Sapwood white. 
Twigs smooth, without nodal glands, minutely appressed short-hairy in younger parts or 
glabrous. Axillary buds in clusters of two or three, to 1 mm long, the upper one located up 
to 3 mm above the axil. Leaves more or less discolorous, glabrous, flat and greyish green 
above, dull glaucous or whitish, (mostly) papillose, often minutely appressed (or 
subpatently) short-hairy mainly on the veins below; blades lanceolate, 4.5—12(-14) x 1.5— 
4.5(—7) cm, base cuneate, apex acute-acuminate; midrib flat above; lateral veins 6—7 pairs, 
not forming an intramarginal vein; intercostal venation indistinct, scalariform; glands 
numerous, scattered, c. 0.2 mm diameter, basal glands (if present) c. 0.5 mm diameter; 
petioles 3—5(—8) mm long, minutely appressed hairy or glabrous, smooth, without glands. 
Inflorescences shorter than the leaves, often slightly supra-axillary, 1 or 2 per leaf axil, 
branched or unbranched, rather few-flowered; axes minutely appressed hairy; lower bracts 
opposite. Flowers: pedicels 6-8 mm long; outer sepals 2.5-4 mm long, inner sepals 3—4.5 
mm long, more or less keeled; petals yellow, drying pale yellowish, the longest one 6-7 mm 
long, keel appressed hairy outside, short-hairy inside in apical part, other petals glabrous to 
short-hairy on both sides; stamens 8 (or 9), filaments free, anthers c. 0.3 mm long; ovary 
slightly ribbed, brownish, appressed hairy on median ribs or glabrous, stigma slightly 2- 
lobed, ovules 6—8. Fruits globose or depressed globose, c. 1.5 cm diameter, irregularly 4- 
sulcate or not, dull, pale greenish to yellowish brown; pericarp hard and sometimes irregular 
in thickness; fruiting pedicels 6—9 mm long, c. 3 mm thick. Seed /. 


Distribution. Endemic in Borneo (Sabah, Sarawak, and Kalimantan). In Sabah, known 
from Labuk Sugut, Ranau, Tambunan and Tawau (e.g., SAN 25303, SAN 36305, SAN 
116377 and SAN 140151) and in Sarawak from Bau, Limbang, Miri and Tatau districts 
(e.g., S 21915, S 21964, S 40305, S 42931 and S 72976). In Kalimantan, the species is 
represented by two collections, one from G. Bentuang (Burley et al. 2547) and the other 
from Ulu Barito (Ridsdale PBU 284). 


Ecology. Mixed dipterocarp forest on sandy banks or on basalt hillsides, at altitudes to 800 
m. 


Notes. Xanthophyllum schizocarpon is close to, but generally more delicate than the 


variable X. flavescens. The irregularly 4-sulcate fruits of the type specimen may be caused 
by gall wasps. 


45. Xanthophyllum stipitatum A.W.Benn. Fig. 13. 
(Latin, stipitatus = stalked; the ovary) 


(subgen. Exsertum) 
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In Hooker f, Fl. Br. Ind. 1 (1874) 210; King op. cit. 140; Ridley op. cit. (1922) 145; Chodat in Merrill 
op. cit. (1929) 137; Masamune op. cit. 381; Ng op. cit. (1972) 363; Anderson op. cit. (1980) 288; 
Meijden op. cit. (1982) 142, op. cit. (1988) 535; Kessler & Sidiyasa op. cit. 194; Turner op. cit. 406; 
Coode et al. (eds.) op. cit. 257; Argent et al. (eds.) op. cit. 511; Beaman & Anderson op. cit. 266. 
Type: Maingay 140 (= Kew Distr. 3292), Malacca (holotype K; isotype K). Synonyms: X. stipitatum 
var. borneense Chodat in Merrill op. cit. (1929) 137; X. stipitatum var. nitidum Chodat in Merrill op. 
cit. (1929) 137, Masamune op. cit. 381; X. stipitatum var. pachyphyllum Chodat in Merrill op. cit. 
(1929) 137, Masamune op. cit. 381; X. amoenum Chodat, Bull. Herb. Boiss. 4 (1896) 259, Masamune 
op. cit. 379, Anderson, op. cit. (1963) 153, Ng op. cit. (1972) 356, Meijden op. cit. (1982) 141, op.cit. 
(1988) 533; syn. nov. Lectotype (Meijden, 1982): Haviland 2112, Sarawak, Kuching (K; isolectotype 
SAR). 


Tree, rarely shrub, to 50 m tall, to 80 cm diameter, sometimes buttressed. Bark pale brown 
or grey, smooth. Sapwood (whitish) yellow. Twigs smooth, without nodal glands, glabrous. 
Axillary buds in clusters of 2(-4), the upper largest one c. 2 mm long. Leaves glabrous, 
flat and (dark) brown or reddish brown above, sometimes waxy and not papillose below; 
blades ovate-elliptical, (2.5—)4-14 x (1-)2—7 cm, base rounded or cuneate, apex (long) 
acute-acuminate, tip rounded; midrib sunken above; lateral veins 5—7 pairs, not forming an 
intramarginal vein, prominent or obscure; intercostal venation coarsely reticulate; glands 
0-10(—20), scattered or located near the base and in the middle of the leaf; 0.1-0.5 mm 
diameter; petioles 3-10 mm long, finely transversely wrinkled, glabrous, without glands. 
Inflorescences unbranched, 6—14-flowered; axes finely hairy or subglabrous; bracts minute, 
caducous. Flowers drying black; pedicels 5—15 mm long, minutely woolly hairy; sepals 
densely minutely hairy on both sides or almost glabrous, outer sepals 2-3 mm long, inner 
sepals 3—4.5 mm long; petals subequal, 7-11(—-12) mm long, white, the three lower ones 
with a yellow centre, dark when dry, glabrous outside, woolly hairy inside at base and apex; 
filaments free, 11—13(—16) mm long, short woolly hairy or glabrous in apical part, anthers c. 
0.8 mm long, glabrous or with few hairs at base; ovary glabrous or densely woolly hairy, 
black when dry, stipitate, style woolly hairy or glabrous in upper half, ovules 8-16, stigma 
slightly 2-lobed. Fruits globose, 4—-6(or more) cm diameter, sometimes sterile, short- or 
long-stipitate, black (yellow or orange when ripe), often bluish waxy, glabrous or sparingly 
hairy (glabrescent); pericarp smooth, (1—)5—15 mm thick; fruiting pedicels (S—)10-15 mm 
long, 2-4 mm thick. Seeds 4-12. 


Vernacular names. Sabah—lahal (Dusun Tambunan), tampasak (Dusun Tambunan). 
Sarawak—langir (Iban), nyalin paya (preferred name). 


Distribution. Sumatra, Peninsular Malaysia, Borneo (Sabah, Sarawak, Brunei and 
Kalimantan). In Sabah common and known from Beaufort, Keningau, Kinabatangan, Kota 
Kinabalu, Kudat, Labuk Sugut, Lahad Datu, Papar, Ranau, Sandakan, Sipitang, Tambunan, 
Tawau and Tenom districts (e.g., Clemens 31528, SAN 21635, SAN 25427, SAN 43685, SAN 
66701 and SAN 73164). In Sarawak also common, recorded from Belaga, Bintulu, Kapit, 
Kuching, Lawas, Limbang, Lundu and Simunjan districts (e.g., S 15108, S 29641, S 32849, 
S 32960, S 43383 and S 50151). In Brunei, known from Belait, Temburong and Tutong 
districts (e.g., BRUN 5113, van Niel 4336, SAN 17422 and Smythies et al. 5846). In 
Kalimantan, recorded from several localities (e.g., Ambriansyah & Arifin W 259, bb. 18494, 
Kostermans 6712, Ridsdale & Sidiyasa PBU 665 and Wilkie 94324). 


Ecology. Primary forest on hillsides or ridges, or along rivers, also peatswamp forest, at 


altitudes to 1500 m, on yellow sandy clay and brownish soils or soil over ultrabasic 
bedrock, occasionally also occurs in kerangas forest. 
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Notes. Ng (op. cit. 1972) and Meijden (op. cit. 1982, op. cit. 1988) recognized 
Xanthophyllum amoenum and X. stipitatum as two distinct but closely related species. Ng 
distinguished X. stipitatum from X. amoenum in having consistently smaller leaves, whereas 
Meijden segregated the two species based on the length of petals, hairiness of the style and 
ovary, number of leaf glands and thickness of the pericarp. In this Flora, and after 
examining more than 150 new collections from Borneo and Peninsular Malaysia, we 
adopted a broader species concept and recognised X. stipitatum (including X. amoenum) as a 
variable, widespread species. 


Uses. The fruit pulp, of a sweetish sour taste, is recorded as edible; the pericarp is used for 
making shampoo (S 53900). 


46. Xanthophyllum subcoriaceum (Chodat) Meijden 


(Latin, sub = somewhat, coriaceus = leathery; the leaves) 
(subgen. Xanthophyllum, sect. Eystathes) 


Bot. J. Linn. Soc. 67 (1973) 120, op. cit. (1982) 85, op. cit. (1988) 509; Anderson op. cit. (1980) 288; 
Coode et al. (eds.) op. cit. 257; Beaman & Anderson op. cit. 266. Basionym: X. ellipticum Miq. var. 
subcoriaceum Chodat in Merrill op. cit. (1929) 134. Lectotype (Meijden, 1982): Elmer 21710, 
Borneo, Sabah, near Tawau (K; isolectotypes BM, BO, BR, C, G, L, M, P, SING, U, Z). 


Shrub or small tree, to 18 m tall and 20 cm diameter. Bark whitish or brownish, hard and 
smooth. Sapwood yellow. Twigs smooth, without nodal glands, slender, pale green, 
glabrous. Axillary buds in clusters of two (or three), (0.5—)1-2.5 mm long, glabrous. 
Leaves subcoriaceous, glabrous, sometimes slightly bullate between lateral veins and dull 
(pale) green above, yellowish green and not papillose below; blades elliptical, 5—12 x 1.5— 
5.5 cm, base cuneate, sometimes more or less rounded, margin sometimes curved upwards 
when dry, apex acuminate or cuspidate; midrib raised above; lateral veins (3—)4-6 pairs, 
mostly indistinct, forming a distinct intramarginal vein; intercostal venation usually 
obscure, reticulate; glands (0—)2—12, located at some distance from the midrib, 0.2-0.4 mm 
diameter; petioles 5—9 mm long, glabrous, finely wrinkled, without glands. Inflorescences 
shorter than or nearly as long as the leaves, mostly unbranched, (4-)6—12-flowered; axes 
sparsely hairy; lowermost bracts sometimes leaf-like. Flowers: pedicels 2-4 mm long, 
glabrous or sparsely appressed hairy; sepals (nearly) glabrous outside, outer sepals 1.6—1.8 
mm long, inner sepals 2—2.5 mm long; petals white, drying orange, ciliate apically, outside 
glabrous except at base, longest one 8-10 mm long; filaments free, anthers 0.5-0.7 mm 
long, sparsely hairy at base; ovary 0.5-1.5 mm stipitate, glabrous or subglabrous, style 
sparsely appressed hairy, stigma slightly 2-lobed, ovules 4. Fruits at first with subpersistent 
style, globose, 1.5(—1.7) cm diameter, glabrous, smooth, pale green to brown, dull or shiny, 
sessile or c. 1.5 mm stipitate; pericarp thin; fruiting pedicels 3(—7) mm long. Seed /. 


Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and Kalimantan). In Sabah, 
recorded from Kinabatangan, Lahad Datu, Ranau and Tawau districts (e.g., SAN 25006, 
SAN 35873, SAN 40528, SAN 56244 and SAN 99855) and in Sarawak from Kapit, Kanowit 
and Miri districts (e.g., S 22229, S 23907, S 29199, S 41448 and S 57274). In Brunei, known 
by one collection (BRUN 737) from Temburong district and in C Kalimantan, recorded from 
few localities (e.g., Mogea & de Wilde 4240, Mogea & de Wilde 4269 and Mogea & de 
Wilde 4441). 
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Fig. 14. Xanthophyllum tenue. A, flowering leafy twig; B, open flower; C, longitudinal section 
of open flower with the gynoecium removed; D, adaxial view of stamen and petal; E, 
gynoecium; F, longitudinal section of ovary; G, infructescence. (A-F from SAN 36153, G 
from SAN 61774.) 
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Ecology. Lowland swamp forest and mixed dipterocarp forest, on flat land, hillsides or 
ridges, on yellow sandy clay soil, at altitudes to 700 m. 


Notes. Xanthophyllum subcoriaceum closely resembles X. neglectum and X. tenue. Without 
examining the indumentum of the ovary and/or fruit, it is difficult to distinguish the three 
species. The ovaries and/or fruits are conspicuously hairy in_X. neglectum and glabrous in X. 
tenue. In X. subcoriaceum, on the other hand, glabrous as well as finely hairy ovaries/fruits 
seem to occur. The distinction of the three species needs further study. 


47. Xanthophyllum tardicrescens Meijden 


(Latin, tarde = slowly, crescens = growing; the twigs) 
(subgen. Xanthophyllum, sect. Eystathes) 


Bot. J. Linn. Soc. 67 (1973) 120, op. cit. (1982) 87, op. cit. (1988) 510; Anderson op. cit. (1980) 288. 
Type: Anderson et al. S 24331, Borneo, Sarawak (holotype L; isotypes K, KEP, SAN, SAR). 


Treelet, to 6 m tall, to 6 cm diameter. Twigs smooth, without nodal glands, yellow-green, 
glabrous, bearing 2 (or 3) leaves per shoot. Axillary buds in clusters of 2 (or 3), shorter 
than I mm. Leaves glabrous, flat and green above, greenish, dull and not papillose below; 
blades narrowly elliptical, 7—16(—17) x 2-5(—7) cm, base rounded-truncate or cordate, 
apex long-acuminate with rounded tip; midrib prominent above; lateral veins 3-4 pairs, 
slightly sunken above, the basal veins long, reaching often beyond the middle of the leaf, or 
forming an intramarginal vein; intercostal venation indistinct, reticulate; glands 6-12, 
scattered, 0.2-0.3 mm diameter; petioles 3.5-5 mm long, glabrous, hardly wrinkled or 
finely transversely wrinkled, without glands. Inflorescences as long as or shorter than the 
leaves, unbranched; axes nearly glabrous; flowers often in clusters of 2 or 3; bracts late- 
caducous. Flowers: pedicels 3-4 mm long, sparsely appressed hairy; sepals sometimes with 
glandular spots at apex, outer sepals c. 2 mm long, inner sepals c. 2.5 mm long; petals 
white, the upper ones with a yellow spot, drying yellowish orange, the longest one 7-8 mm 
long, keel nearly glabrous outside, other petals glabrous; filaments connate for 0.7—1 mm, 
short hairy above base, for the rest glabrous, anthers c. 0.7 mm long; ovary short stipitate, 
more or less appressed hairy all around, stigma slightly 2-lobed, ovules 4. Fruits 
(immature) globose, smooth, somewhat shiny, yellowish green, sparsely appressed hairy all 
around, glabrescent; pericarp thin; fruiting pedicels c. 4 mm long. Seed /. 


Distribution. Endemic in Borneo (Sarawak and Brunei). In Sarawak, recorded from 
Semengoh FR, Kuching district (e.g., S 3390, S 14948 and S 24331) and in Brunei, known 
by two rather doubtful collections (BRUN 3642 and BRUN 15587) from Belait and 
Temburong districts, respectively. 


Ecology. Mixed dipterocarp forest. 
Notes. Xanthophyllum tardicrescens is reminiscent of X. pauciflorum, X. neglectum and X. 
subcoriaceum but the latter three species differ in having a cuneate (not truncate or cordate) 


leaf base. The leaf shape of X. tardicrescens is similar to that of X. purpureum, but in the 
latter the leaves are hairy and papillose below. 
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48. Xanthophyllum tenue Chodat Fig. 14, Plate 8B. 
(Latin, tenuis = slender, thin; the twigs) 


(subgen. Xanthophyllum, sect. Eystathes) 


In Merrill, PEB (1929) 135; Masamune op. cit. 382; Anderson op. cit. (1980) 288; Meijden op. cit. 
(1982) 83, op. cit. (1988) 508; Argent et al. (eds.) op. cit. 511; Beaman & Anderson op. cit. 266. 
Type: Elmer 21355, Borneo, Sabah, near Tawau (holotype G; isotypes BM, BO, BR, C, G, K, L, M, 
P, SAN, SING, U, Z). 


Treelet or tree, 3-25 m tall, to 20/40) cm diameter. Bark greyish or pale brown, smooth or 
scaly. Sapwood yellowish. Twigs smooth, without nodal glands, glabrous to patently short- 
hairy. Axillary buds in clusters of two (or three), 1.5—2.5 mm long, (sparsely) minutely 
hairy, sometimes irregularly shaped, and larger because of cork-formation in apical region. 
Leaves slightly bullate or flat between lateral veins and green or brown-green above, pale 
green or yellowish green, not papillose, glabrous or minutely patently hairy below; blades 
(narrowly) elliptical, (5—)7-16 x (2—)2.5-6.5 cm, base cuneate, apex long-acuminate; 
midrib glabrous or patently minutely hairy in basal half, slightly raised to flat above; lateral 
veins 4-6 pairs, forming an indistinct intramarginal vein; intercostal venation reticulate (or 
subscalariform), indistinct or slightly prominent; glands (0—)4-25, mostly located near 
midrib, 0.3-0.7 mm diameter, basal glands often present; petioles 6-11 mm long, smooth, 
patently short-hairy or glabrous, glands absent or small. Inflorescences much shorter than 
the leaves, unbranched, 5—8-flowered; axes short-hairy. Flowers: pedicels 2—6(—10) mm 
long, short-hairy; sepals nearly glabrous outside, outer sepals 2-3 mm long, inner sepals 
2.54.5 mm long; petals yellowish or white, drying orange, the longest one 8—-9(—11) mm 
long, keel sparsely to densely appressed hairy on both sides, other petals glabrous to 
(sparsely) hairy; filaments connate for up to 1.5 mm, anthers c. 0.4 mm long; ovary glabrous 
(rarely sparsely appressed hairy, soon glabrescent), 0.5—1 mm stipitate, style glabrous or 
sparsely appressed hairy in basal part, early falling, stigma slightly 2-lobed, ovules 4. Fruits 
globose, /.2-1.9 cm diameter, glabrous, dull, wrinkled, pale greenish brown; pericarp soft, 
thin; fruiting pedicels 2—7(—10) mm long, c. 2 mm thick. Seeds / or 2. 


Distribution. Endemic in Borneo (Sabah, Sarawak and Kalimantan). In Sabah, recorded 
from Keningau, Kota Belud, Ranau, Tambunan and Tawau (e.g., SAN 29512, SAN 36153, 
SAN 42451, SAN 65335 and SAN 91655) and in Sarawak from Belaga, Kapit, Lubok Antu 
and Marudi districts (e.g., Burtt 4935, Nooteboom & Chai 1755, S 39793, S 43632 and S 
57274). In Kalimantan, known by few collections from W, C and E parts (e.g., Endert 3674, 
Kato et al. B 9361, Nooteboom 4685 and Wiriadinata et al. ITTO/BB 214). 


Ecology. Mixed dipterocarp forest and lower montane forest, on riverbanks or hillsides, at 
altitudes to 1500 m. 


49. Xanthophyllum trichocladum Chodat Fig. 15, 
(Greek, tricho = hairy, klados = twig; the hairy twigs) 


(subgen. Xanthophyllum, sect. Eystathes) 
In Merrill, PEB (1929) 137; Masamune op. cit. 382; Meijden op. cit. (1982) 115, op. cit. (1988) 523. 


Lectotype (Meijden, 1982): Elmer 21549, Borneo, Sabah, near Tawau (L; isolectotypes BM, BO, BR, 
C, G, K, M, P, SING, U, Z). 
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Shrub or small tree, 12(—18) m tall, to 25 cm diameter. Bark whitish or yellowish grey, 
smooth. Sapwood white or yellowish. Twigs without nodal glands, densely patently yellow- 
brown long-hairy, hairs c. 1 mm long. Axillary buds solitary, ovate-oblong, (1.5—)2.5—5(— 
6) mm long, densely hairy. Leaves discolorous, flat, green and hairy on the midrib above, 
papillose and densely patently long-hairy all over below; blades narrowly elliptical, 11-31 
x 3-9 cm, base cordate, sometimes covering upper side of petiole, apex subacute; midrib 
sunken or flat; /ateral veins 9(—12) pairs, forming a distinct intramarginal vein; intercostal 
venation reticulate; glands numerous, scattered, c. 0.1 mm diameter; petioles 4—7 mm long, 
densely patently long-hairy, smooth, without glands. Inflorescences shorter than or as long 
as the leaves, unbranched (or sometimes with one side-branch at very base); axes with 
dense brown patent hairs 0.5—1 mm long. Flowers: pedicels 3—7 mm long; sepals densely 
brown hairy outside (hairs to 1 mm long), outer sepals 3 mm long, inner sepals 3.5—4(—5) 
mm long; petals pink, the upper ones with a yellow spot, drying dark reddish, the longest 
one 13(-16) mm long, keel glabrous to appressed hairy outside along central veins, other 
petals (sub)glabrous or sparsely ciliate at base; filaments free or to 1.5 mm connate, anthers 
2-3 mm long, faintly hairy at base, ciliolate along slits; ovary patently hairy, stigma slightly 
2-lobed, ovules 11-16. Fruits globose, c. 1.5 cm diameter, densely hairy; pericarp thin; 
sepals subpersistent; fruiting pedicels 4-7 mm long, c. 2.5 mm thick. Seed /. 


Vernacular name. Sabah—bongkulat (Dusun Kinabatangan). 


Distribution. Endemic in Borneo (Sabah, Sarawak and Kalimantan). In Sabah common, 
recorded from Kinabatangan, Labuk Sugut, Lahad Datu, Sandakan, Tambunan and Tawau 
districts (e.g., SAN 35929, SAN 38119, SAN 76752, SAN 89870 and SAN 130727) and in 
Sarawak from Kapit and Kuching districts (e.g., S 29694, S 37695, S 66089 and Whitmore 
84/3). In E Kalimantan, rare and collected once (Kostermans 6582) from Loa Djanan. 


Ecology. Mixed dipterocarp forest, on flatland, hillsides or near streams, at altitudes to 500 
m. 


50. Xanthophyllum velutinum Chodat 


(Latin, velutinus = velvety; referring to the twig and leaf lower surface) 
(subgen. Xanthophyllum, sect. Xanthophyllum) 


Bull. Herb. Boiss. 4 (1896) 259; Merrill op. cit. (1921) 326; Masamune op. cit. 382; Meijden op. cit. 
(1982)75, op. cit. (1988) 505; Coode et al. (eds.) op. cit. 257; Argent et al. (eds.) op. cit. 514; Beaman 
& Anderson op. cit. 267. Type: Beccari 1629, Borneo, Sarawak (holotype K; isotypes FI, G, P, W). 


Tree, 5—25 m tall, to 20 cm diameter. Bark pale brown or grey, smooth or longitudinally 
fissured. Sapwood whitish or yellowish. Twigs smooth, without nodal glands, densely set 
with short and long grey or brown hairs 0.3—-1 mm long. Axillary buds solitary, 1-3 mm 
long, hairy like the twig. Leaves sometimes discolorous, flat, greyish green, in basal part 
sometimes sparsely hairy especially on the veins and midrib above, brownish, not or 
indistinctly papillose and densely (or sparsely) hairy like the twig below; blades narrowly 
elliptical to elliptical, (6—)9-22 x 3—9 cm, base cuneate or rounded, apex acuminate or 
cuspidate; midrib, veins and intramarginal vein slightly sunken or flat and mostly obscure 
above; lateral veins 8-I1(-12) pairs, strongly prominent, forming a_ prominent 
intramarginal vein; intercostal venation scalariform; glands (7—)10 or more, scattered, 0.2— 
0.6 mm diameter, basal glands c. 1 mm diameter; petioles (4—)S8—14(—16) mm long, smooth, 
hairy like the twig, without glands. Inflorescences about as long as or shorter than the 
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leaves, branched (exceptionally unbranched); axes densely patently brownish hairy in the 
basal part; flowers often in clusters of 3. Flowers: pedicels 1.5—7 mm long, densely (brown) 
hairy; sepals greyish hairy, outer sepals 2-3 mm long, with 2-4 glandular spots, inner sepals 
3.5—-5 mm long, keeled; petals white or yellow, drying brownish orange, the longest one 9— 
11 mm long, keel appressed hairy outside, sparsely hairy inside in middle part, other petals 
ciliate in basal half, glabrous outside, upper petals reflexed; filaments free, sparsely 
appressed hairy, anthers c. 1 mm long, usually cohering around the stigma, ciliate along 
slits; ovary sessile, ribbed, glabrous or at apex hairy on 2 ribs down to halfway, style 
reflexed at end of anthesis, hairy, stigma slightly 2-lobed, ovules (4—)8—12. Fruits often 
with persistent sepals, broadly ovoid, 2—2.5 cm diameter, beaked, sometimes with c. 8 ribs, 
glabrous, finely pustulate to tuberculate, dull brown; pericarp thick, hard; fruiting pedicels 
2-7 mm long, c. 3 mm thick. Seed /. 


Vernacular name. Sabah—ansarapak (Dusun). 


Distribution. Endemic in Borneo (Sabah, Sarawak, Brunei and Kalimantan). In Sabah 
common, known from Keningau, Kinabatangan, Lahad Datu, Pensiangan, Pitas, Sandakan, 
Tawau and Tenom districts (e.g., SAN 31915, SAN 43153, SAN 58756, SAN 64765, SAN 
118648, SAN 120327 and SAN 121263) and in Sarawak from Bintulu, Kapit, Kuching, 
Lundu, Marudi, Miri and Samarahan districts (e.g., S 21514, S 37041, S 40071, S 41591 and 
S 43429). In Brunei, recorded from Belait and Tutong districts (e.g., BRUN 16536, BRUN 
16777, Dransfield et al. JD 7273 and SAN 17537). In E Kalimantan, known from few 
collections (e.g., Ambriansyah AA 785 and Kessler et al. 311). 


Ecology. Mixed dipterocarp or old secondary forest and riverine forest or lower montane 
forest, commonly on ridges or hillslopes, on clay or sandy soils, also on ultrabasic bedrock, 
at altitudes to 900 m. 


51. Xanthophyllum vitellinum (Blume) D.Dietr. 
(Latin, vitellinus = egg-yolk yellow; referring to the colour of the petals) 


(subgen. Xanthophyllum, sect. Eystathes) 


Syn. Pl. 2 (1840) 1277; Chodat op. cit. (1891) ¢. 9, f. 1-2, 4. 12, f. 4 c—e; Merrill op. cit. (1921) 326; 
Masamune op. cit. 382; Backer & Bakhuizen f. op. cit. 200; Meijden op. cit. (1982) 97, op. cit. (1988) 
514; Turner op. cit. 406; Argent et al. (eds.) op. cit. 514; Pendry op. cit. 537; Beaman & Anderson op. 
cit. 267. Basionym: Jakkia vitellina Blume, Cat. Gew. Buitenzorg (1823) 17, 64, op. cit. (1825) 61 
(‘Jackia’). Lectotype (Meijden, 1982): Anonymous (Blume?) s.n., Java (L [Acc. No. 90817256]; 
isolectotypes AMD [4cc. No. 036929], BO, L [Acc. Nos. 90817262, 90817263, 90817270 & 
925250351], MEL, U [Acc. Nos. 40574 & 40575]). Synonyms: Jakkia longiflora Blume op. cit. 
(1825) 61; X. longifolium (Blume) D. Dietr. op. cit. 1277; X. paniculatum Mig. op. cit. (1861) 393; X. 
hookerianum King op. cit. 139, Ridley op. cit. (1922) 144, Ng op. cit. (1972) 359; X. kunstleri King 
op. cit. 139, Ng op. cit. (1972) 359; X. curtisii King op. cit. 138, Ridley op. cit. (1922) 146; X. griffithii 
var. curtisii (King) Ng op. cit. (1972) 359; X. robustum Chodat, Bull. Herb. Boiss. 4 (1896) 262, 
Merrill op. cit. (1921) 326, op. cit. (1923) 387, Masamune op. cit. 381; X. robustum var. elmeri 
Chodat in Merrill op. cit. (1929) 136, Masamune op. cit. 381. 
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Fig. 15. Xanthophyllum trichocladum. A, flowering leafy twig; B, detail of lower leaf surface 
with indumentum and glands; C, open flower; D, longitudinal section of open flower with the 
gynoecium removed; E, adaxial view of stamens and petal; F, gynoecium; G, longitudinal 
section of ovary. (All from S 37695.) 
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Shrub, treelet or tree, to 25 m tall and to 40 cm diameter. Bark whitish or greyish brown, 
smooth, lenticellate. Sapwood yellowish. Twigs smooth, stout, 2-3 mm diameter, glabrous, 
without nodal glands. Axillary buds solitary, not appressed to the twig, varying from 
narrowly triangular with thickened base, /.5—3 mm long, to rhomboid-ovate or ovate- 
oblong and then often 6-11 mm long, variously hairy. Leaves membranous or 
subcoriaceous, glabrous, flat and green to (dark) brown above, not papillose below; blades 
(narrowly) elliptical, 6-20(—30) x 2.5—11 cm, base cuneate, apex acute-acuminate; midrib 
prominent or nearly flat in basal half above; lateral veins (6—)7—9(—11) pairs, in apical half 
forming an indistinct intramarginal vein; intercostal venation coarsely reticulate, areoles 
subequal or unequal in size 1-5 mm diameter; glands mostly more than 10, located near 
midrib or scattered, 0.2-0.4 mm diameter, basal glands mostly present; petioles 8-14(—16) 
mm long, glabrous, smooth or finely transversely wrinkled, often with a pair of glands in 
apical half. Inflorescences 8-30 cm long, branched; axes often in pairs in lower part, 
glabrous or patently or appressed short-hairy, in basal part flowers in clusters of up to 3, 
solitary in apical part; lower bracts nearly opposite. Flowers: pedicels 1.5-6 mm long; 
sepals basally often somewhat thickened and wrinkled, outer sepals 2—3.5 mm long, inner 
sepals (2.5—)3—-5.5 mm long; petals yellow or white, drying orange to dark reddish 
(blackish) and often with white incrustations, the longest one 7—12(-15) mm long, keel 
appressed hairy outside, other petals glabrous outside or with a few hairs at apex; stamens 8 
(or 9), filaments free (or connate to I mm), widened above base and with a knob-like hairy 
appendage at inner side, for the rest glabrous, anthers 0.4—0.6(-0.7) mm long; ovary to | 
mm stipitate, half-patently hairy all around, style largely hairy, stigma slightly 2-lobed, 
ovules 4. Fruits globose, (/.5—)1.8 cm diameter, often wrinkled when dry, dull or shiny, 
pale or dark brown(-green), hairy or glabrescent all around; pericarp rather thin; fruiting 
pedicels 3—6 mm long, c. 2 mm thick. Seed /. 


Vernacular names. Sabah—turupok (Dusun). Sarawak—sabetong (Kayan), sambubu 
(Malay). 


Distribution. Thailand, Sumatra, Peninsular Malaysia, Java, Borneo (Sabah, Sarawak and 
Kalimantan) and the Philippines. One of the most common species. In Sabah, recorded from 
Beaufort, Keningau, Kinabatangan, Kota Belud, Kota Marudu, Labuk Sugut, Lahad Datu, 
Penampang, Ranau, Sandakan, Tambunan, Tawau and Tenom districts (e.g., SAN 17307, 
SAN 28610, SAN 36387, SAN 41483, SAN 91919 and SAN 129970) and in Sarawak from 
Belaga, Kapit and Lubok Antu districts (e.g., Haviland 2835, S 23996, S 43459, S 46723 
and S$ 67266). In Kalimantan known by several collections (e.g., Ambriansyah et al. AA 253, 
bb. 12229, bb. 13881, Endert 5181 and Mogea et al. 3489). 


Ecology. Mixed dipterocarp forest, riverine forest or lower montane forest, on flatland, 


hillsides or ridgetops, on brown soil, black sandy soil or sandy clay soil, occasionally on 
ultrabasic bedrock, at altitudes to c. 800 m. 


52. Xanthophyllum sp. A Plates 8C—D. 
(subgen. Xanthophyllum, sect. Eystathes) 
The specimens representing this taxon have been collected from slender trees, 3—7(—12) m 


tall, growing in stunted forest on ultrabasic soil at 400-700 m altitudes. The leaves are 
drying greenish, thickly coriaceous, ovate-elliptical, with a blunt apex and 4—7 pairs of faint 


294 


POLYGALACEAE (DE WILDE & DUYFJES) 


(on both surfaces) lateral veins. The inflorescences are unbranched, slender, 2—5 cm long 
and 4—10-flowered. The petals are creamy with the upper ones having a yellow blotch. 
The fruits are globose, c. 1 cm diameter and short-hairy. 


Notes. Based primarily on its unbranched, slender inflorescences, Xanthophyllum sp. A 
keys out close to _X. neglectum and X. rectum. It differs from the latter species, however, in 
having greenish (on drying), thickly coriaceous leaves with a blunt apex and faint lateral 
veins (on both surfaces). 


Specimens examined. BORNEO—Sabah, Lahad Datu district, G. Silam (SAN 98132, SAN 
98164, SAN 98176, SAN 100814 and SAN 100981); Kinabatangan district, Imbak (SAN 
138170); Keningau district, Nabawan FR (SAN 139/39). PHILIPPINES—Palawan Islands 
(SMHT 2153, doubtful record). 


53. Xanthophyllum sp. B 
(subgen. Xanthophyllum, sect. Eystathes) 


This taxon resembles Xanthophyllum vitellinum but differs in its globose, 2-3 mm diameter, 
glabrous axillary buds which are wrinkled on drying. Its leaves are smaller, 5-8 cm long, 
thinly coriaceous with hardly visible lateral veins and intercostal venation. 


Specimens examined. BORNEO—Sarawak, Kapit district, Bt. Raya (S 23996); Sri Aman 
district, Sg. Engkari (S 69725). 


54. Xanthophyllum sp. C 
(subgen. Xanthophyllum, sect. Eystathes) 


On account of its slender and unbranched inflorescence, this taxon also keys out close to X. 
neglectum. Taxonomically, however, Xanthophyllum sp. C is closely related to X. 
vitellinum. It differs from the latter in its unbranched inflorescence, glabrescent fruits which 
turn black on drying, yellowish green leaves with a subattenuate base, and sharply defined 
intercostal venation with the finer areoles more regular in size and shape. On account of its 
fine intercostal venation, this taxon also comes close to _X. nitidum. 


Specimens examined. BORNEO—Sabah, Labuk Sugut district, Bt. Meliau (SAN 39311), 


Sg. Meliau (SAN 99667), Sg. Tinumbukan (SAN 90482); Sandakan district, Bt. Malawati 
(SAN 46638), Bt. Takunan (SAN 92417). 
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COMMONLY USED 


ABBREVIATIONS FOR LOCALITIES 




















English Malay 

Word Abbreviation Word Abbreviation 
Central C Batang Btg. 
Division Div. Bukit Bt. 
East E Gunung G. 
Forest Reserve FR Kampung Kg. 
Hectare ha Sungai Sg. 
Island Is. Tanjung Tg. 
Mountain Mt. 
National Park NP 
North-East NE 
North-West NW 
River R. 
South Ss 
South-East SE 
South-West SW 
West WwW 
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Plate 1. Cunoniaceae. Weinmannia fraxinea: A, habit; B, stipules; C, apical bud showing a 
continuous growth and producing a pair of young leaves; D, seedling on the forest floor. 
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Plate 2. Meliaceae. A, part of bole and outer bark of Aglaia beccarii; B, lower leaf surface of 
A. densisquama; C, longitidunal (above) and cross (below) sections of fruits of A. forbesii 
showing arillate seeds; D, fruiting leafy twigs of A. glabrata. 
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C.M. Pannell 


C.M. Pannell 





Plate 3. Meliaceae. A—C, A. macrocarpa: A, fruiting leafy twigs, B, dehiscing ripe fruit 
showing arillate seeds, C, fruiting (young) leafy twig; D, leafy twig of A. meliosmoides. 
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C.M. Pannell 


C.M. Pannell 


C.M. Pannell 


C.M. Pannell 


C.M. Pannell 





Plate 4. Meliaceae. A—B, A. rufibarbis: A, leafy twig, B, flowering leafy twig; C, fruiting 
leafy twig of A. tomentosa. 
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C.M. Pannell 


C.M. Pannell 





Plate 5. Meliaceae. A, fruiting leafy twig of Aphanamixis borneensis; B, flowering leafy 
twig of Chisocheton erythrocarpus; C, dehised ripe fruit of C. erythrocarpus showing 
arillate seeds; D, fruiting leafy twig of Chisocheton lansiifolius. 
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C.M. Pannell 


C.M. Pannell 





E. Soepadmo 






E. Soepadmo 


Plate 6. Meliaceae. A-B, fruits of Dysoxylum cauliflorum; C, fruits of Lansium 
domesticum; D, flowering leafy twig of Xylocarpus granatum; E, fruit of X. granatum. 
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E. Soepadmo 


W.J.J.O. de Wilde & B.E.E. Duyfjes 


W.J.J.O. de Wilde & B.E.E. Duyfjes 





W.J.J.O. de Wilde & B.E.E. Duyfjes 


W.J.J.O. de Wilde & B.E.E. Duyfjes 


Plate 7. Polygalaceae. A, fruiting leafy twig of Xanthophyllum brevipes; B, leafy twig of X. 
ceraceifolium showing the transversely wrinkled petioles; C, lower leaf surface of X. 
discolor; D, fruits of X. ecarinatum. 
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W.J.J.O. de Wilde & B.E.E. Duyfjes 


W.J.J.O. de Wilde & B.E.E. Duyfijes 





Plate 8. Polygalaceae. A, leafy twig of Xanthophyllum heterophyllum; B, fruiting leafy 
twig of X. tenue; C, flowering leafy twig of Xanthophyllum sp. A; D, fruiting leafy twig of 
Xanthophyllum sp. A. 
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INDEX TO SCIENTIFIC NAMES 


(compiled by S. Julia, H.S. Tan & O. Zainun) 


Names in italics here refer to either basionyms or synonyms; family names given in upper 
case are those of families revised in this volume. Pages where descriptions of families, 
genera and species are given printed in bolds; pages with illustrations are listed in bolds and 


italics; and pages with plates are printed in bold within brackets. 


A 
Agathis 
Aglaia 


sect. Aglaia 


sect. Amoora 

sect. Lansium 

sect. Neoaglaia 
Aglaia acida 
Aglaia acuminata 
Aglaia affinis 
Aglaia alternifoliola 
Aglaia angustifolia 
Aglaia aquea 
Aglaia argentea 

var. borneensis 

var. curtiSii 

var. hypoleuca 
Aglaia aspera 
Aglaia baramensis 
Aglaia barbatula 
Aglaia beccariana 
Aglaia beccarii 
Aglaia bernardoi 
Aglaia bordenii 
Aglaia borneensis 
Aglaia brachybotrys 
Aglaia brevipetiolata 
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Aglaia canariifolia 
Aglaia caudatifoliolata 
Aglaia cauliflora 
Aglaia celebica 
Aglaia chaudocensis 
Aglaia cinerea 
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subsp. brunneostellata 
subsp. exstipultata 
Aglaia forbesii 
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Aglaia hemsleyi 
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Aglaia heterophylla 
Aglaia hiernii 
Aglaia humilis 
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Aglaia korthalsii 
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?Aglaia moultonii 
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Aglaia palembanica 
Aglaia pallens 
Aglaia pamattonis 
Aglaia parvifolia 
Aglaia pedicellata 
Aglaia perfulva 
Aglaia pinnata 
Aglaia polyantha 
Aglaia ?polystachya 
Aglaia pseudolansium 
Aglaia racemosa 
Aglaia ramotricha 
Aglaia ridleyi 
Aglaia rimosa 
Aglaia rivularis 
Aglaia rizalensis 
Aglaia rubescens 
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Aglaia rufa 
Aglaia rufibarbis 
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Aglaia samarensis 
Aglaia sarawakana 
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Aglaia simplex 
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Aglaia sterculioides 
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Aglaia subsessilis 
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75 
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99 
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26, 28, 74, 99 
67 
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46 

51 
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101, 102 
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Aglaia tomentosa 
subsp. cordata 
subsp. kabaensis 
subsp. tomentosa 

Aglaia triandra 

Aglaia trichostemon 

Aglaia trimera 

Aglaia tripetala 

Aglaia triplex 

Aglaia unifoliolata 

Aglaia variisquama 

Aglaia villosa 

Aglaia sp. 1 

Aglaia sp. 2 

Aglaia sp. 2/B 

Aglaia sp. 3 

Aglaia sp. 3/C 

Aglaia sp. 4 

Aglaia sp. 5 

Aglaia sp. 6 

Aglaia sp. 7 

Aglaia sp. 7/K 

Aglaia sp. 8/L 

Aglaia sp. 

Aglaiopsis 

Aglaiopsis lancifolia 

Ailanthus integrifolia 

Alliaria 

Alliaria acutangula 

Alliaria arborescens 

Alliaria beccariana 

Alliaria cyrtobotrya 

Alliaria densiflora 

Alliaria grandis 

Alliaria hiernii 

Alliaria mollissima 

Alliaria oppositifolia 

Alliaria teysmannii 

Amoora 
sect. Aphanamixis 

Amoora aherniana 

Amoora borneensis 

Amoora cucullata 

Amoora curtispica 

Amoora korthalsii 

Amoora lanceolata 

Amoora lepidota 

Amoora maingayi 

Amoora malaccensis 
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26, 34, 35, 103, (307) 
104, 105, 106 

104, 105 

104, 105, 106 

75 


72, 75 


51,52 


Amoora ridleyi 

Amoora rubescens 
Amoora rubiginosa 
Amoora spectabilis 
Amoora teysmanniana 
Amoora wallichii 
Andersonia 

Antelaea 

Aphanamixis 
Aphanamixis borneensis 
Aphanamixis humile 
Aphanamixis humilis 
Aphanamixis pedicellata 
Aphanamixis polystachya 
Aphanamixis reticulosa 
Aphanamixis rohituka 
Aphanamixis sumatrana 
Aphanamixis sumatrana 
Argophilum pinnatum 
Azadirachta 
Azadirachta excelsa 
Azadirachta indica 
Azedarach excelsa 


B 

Barringtonia asiatica 
Beddomea 

Beddomea luzoniensis 
?Beddomea racemosa 
Beddomea simplicifolia 
Biasolettia 

Biasolettia nymphaeaefolia 
Brunelliaceae 

Burseraceae 


C 


Carapa 
Carapa borneensis 
Carapa granata 
Carapa granatum 
Carapa moluccensis 
Carapa obovata 
Cedrela 
Cedrela 

sect. Toona 
Cedrela celebica 
Cedrela febrifuga 
Cedrela hexandra 
Cedrela odorata 


112 
19, 23, 24, 107, 109 
108, 109, (308) 

187 

187 

109 

109, 110 

80 

110 

110 

109 

103, 106 

20, 23, 24, 111, 112 
19, 23, 112, 113, 114 
19, 111, 112, 115 
113 


215 

218 

217 

217 
217, 218 
217,218 
20, 22, 24 
198 

198 

204 

202 

202 
19, 23 


Cedrela sureni 
Cedrela toona 
Cedrela velutina 
Cephalotaceae 
Chickrassia 
Chickrassia tabularis 
Chisocheton 


Chisocheton amabilis 
Chisocheton beccarianus 
Chisocheton brachyanthus 
Chisocheton ceramicus 
Chisocheton clementis 
Chisocheton crustularii 
Chisocheton cumingianus 
subsp. balansae 
subsp. cummingianus 
subsp. kinabaluensis 
Chisocheton divergens 
var. patens 
Chisocheton erythrocarpus 
Chisocheton glomeratus 
Chisocheton granatum 
Chisocheton hackenbergii 
Chisocheton illustris 
Chisocheton kinabaluensis 
Chisocheton kingii 
Chisocheton koordersii 
Chisocheton lansiifolius 
Chisocheton macranthus 
Chisocheton maxilla-pisticis 
Chisocheton medusae 
Chisocheton medusae 
Chisocheton medusae f. hiascens 
Chisocheton patens 
Chisocheton paucijugus 
Chisocheton pentandrus 
subsp. medius 
subsp. paucijugus 
subsp. pentandrus 
Chisocheton polyandrus 
Chisocheton rhytidocalyx 
Chisocheton rigidus 
Chisocheton ruber 
Chisocheton sarasinorum 
Chisocheton sarawakanus 
Chisocheton setosus 
Chisocheton spectabilis 
Chisocheton sp. nov. aff. diversifolius 
Chisocheton tomentosus 
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202 
199 

202 

2 

143 

145 

18, 19, 20, 21, 23, 24, 113, 115, 116, 
147 

18, 118, 119 

133, 134 

119, 138 

118, 120, 138 

120 

117, 121 

121 

122 

(22 

116, 122 

132 

132 

118, 123, (308) 
138 

117, 124 

119 

119 

122 

124 

24, 115, 117, 124 
118, 125, 127, 133, 175, 180, (308) 
116, 126, 130, 147 
118, 128, 129 
116, 130, 131 

126 

130 

23, 115, 116, 118, 132, 133, 141, 162 
133, 134 

118, 133, 134 
134, 135 

133, 134 

133, 134, 135 
117, 130, 135 

120 

174 

18, 116, 136 

117, 137, 138 
117, 118, 138, 139 
117, 121, 141 

120 

143 

130 


Chisocheton velutinus 

Chisocheton sp. B 

Chisocheton sp. B 

Chisocheton sp. C 

Chisocheton sp. 

Chukrasia 

Chukrasia tabularis 

Clausena 

Cipadessa borneensis 

Clausena chrysogyne 

Clemensia 

Clemensia macrantha 

Combretaceae 

Connaraceae 

Cunonia 

CUNONIACEAE 
tribe Caldcluvieae 
tribe Codieae 
tribe Cunonieae 
tribe Geissonieae 
tribe Schizomerieae 
tribe Spiraeanthemeae 


D 


Dasycoleum 
Dasycoleum beccarianum 
Dasycoleum cumingianum 
Dasycoleum sarawakanum 
Didymocheton 
Dysoxylum 

sect. Cyrtochiton 


sect. Dysoxylum 


Dysoxylum acutangulum 
subsp. acutangulum 
subsp. foveolatum 

Dysoxylum alliaceum 

Dysoxylum alternatum 

Dysoxylum angustifolium 

Dysoxylum arborescens 

Dysoxylum beccarianum 

Dysoxylum brachybotrys 

Dysoxylum brachystachys 

Dysoxylum carolinae 

Dysoxylum cauliflorum 
var. tomentellum 

Dysoxylum crassum 
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119, 140, 141, 142 
141 

142 

123 

135 

19, 20, 21, 24, 143 
18, 19, 143, 144 
183 

183 

183 

115 

126 

11, 12 

2 

2 

1, 2, 304 


NNNNN WN 


115 

133, 134 

122 

138 

146 

18, 19, 20, 23, 24, 116, 146, 147 
147, 149, 154, 155, 160, 165, 166, 
171, 175 

147, 151, 152, 156, 158, 162, 163, 
167, 168, 172, 173, 174 

18, 147, 149 

147, 150 

150 

23, 147, 149, 151, 152, 153, 175 
162 

147 

147, 148, 152, 162 

156 

147, 149, 154, 176 

154 

18, 147, 148, 155 

147, 148, 156, 157, 184, (309) 
162 

18, 147, 148, 158, 159 


Dysoxylum cyrtobotryum 

var. borneense 
Dysoxylum densiflorum 
Dysoxylum elmeri 
Dysoxylum excelsum 
Dysoxylum flavescens 
Dysoxylum foxworthyi 
Dysoxylum fulvum 
Dysoxylum grande 
Dysoxylum havilandii 
Dysoxylum kinabaluense 
Dysoxylum lampongum 
Dysoxylum macrocarpum 
Dysoxylum magnificum 
Dysoxylum molle 
Dysoxylum mollissimum 

subsp. molle 

subsp. mollissimum 

var. halmaheirae 
var. sumatranum 

Dysoxylum motleyanum 
Dysoxylum oppositifolium 
Dysoxylum pachyrhache 
Dysoxylum papillosum 
Dysoxylum parasiticum 
Dysoxylum procerum var. motleyanum 
Dysoxylum ramiflorum 
Dysoxylum rigidum 
Dysoxylum rubrum 
Dysoxylum rugulosum 
Dysoxylum sessile 
Dysoxylum sp. 1 
Dysoxylum sp. 3 
Dysoxylum teysmannii 
Dysoxylum thyrsoideum 
Dysoxylum undulatum 


E 

Elaeagnus 
Elaeocarpaceae 
Entandrophragma 
Entandrophragma utile 
Epicharis 

Epicharis densiflora 
Epicharis exarillata 
Epicharis hierniana 
Epicharis macrocarpa 
Epicharis pachyrhachis 
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147, 149, 154, 160, 167, 176 
160 

147, 148, 162 

162 

147, 149, 152, 163, 164 
18, 147, 149, 165 

156 

175 

147, 149, 165 

164, 165 

160 

151 

147, 149, 166 

23, 147, 148, 152, 167, 175 
168 

23, 147, 148, 152, 168, 175 
169 

169 

168 

168 

164 

147,171 

147, 149, 170, 171 

147, 148, 172 

147, 148, 173 

164 

173 

23, 147, 148, 152, 174, 180 
152 

147, 149, 155, 162, 173, 175 
147 

155 

147, 162, 176 

168 

151 

175 


Epirhizanthus 
Epirixanthes 
Euphora exstipulatis 
Euphoria exstipulata 


F 


Fabaceae 
subfam. Caesalpinioideae 
subfam. Faboideae 
Fraxinus 


G 


Goniocheton 
Goniocheton arborescens 
Granatum moluccense 
Granatum obovatum 
Guarea alliacea 

Guarea densiflora 
Gyrocarpus 


H 


Hartighsea 
Hartighsea angustifolia 
Hartighsea mollissima 
Hearnia 
Hearnia beccariana 
Hearnia cumingiana 
Hearnia elliptica 
Hearnia lancifolia 
Hearnia sarawakana 
Hearnia villosa 
Hernandia 
Hernandia nymphaeifolia 
Hernandia ovigera 
Hernandia ovigera 
Hernandia peltata 
HERNANDIACEAE 
subfam. Gyrocarpoideae 
subfam. Hernandioideae 
Heynea 
Heynea sumatrana 
Heynea trijuga 
Heynea velutina 


I 

Illigera 

Illigera celebica 
Illigera megaptera 
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221 
219, 221 
54 
54 


220 
220 
220 
8, 20 


146 
152 
218 
217 
151 
162 
11 


19, 20, 23, 24, 177 
177 

177, 179 

177 


J 

Jackia 

Jackia excelsa 
Jackia vitellina 
Jakkia 

Jakkia excelsa 
Jakkia longiflora 
Jakkia vitellina 


K 

Khaya 

Khaya ivorensis 
Khaya senegalensis 


L 


Lansium 
sect. Neolansium 
Lansium aqueum 
Lansium breviracemosum 
Lansium cinereum 
Lansium domesticum 
var. aqueum 
Lansium humile 
Lansium membranaceum 
Lansium pedicellatum 
Lansium silvestre 
Lauraceae 
Leguminosae 
Lepisanthes 
Lepisanthes forbesii 
Lovoa 
Lythraceae 


M 


Macrocheton 
Macrocheton excelsum 
Macrochiton excelsum 
Malvaceae subfam. Sterculioideae 
Megaphyllaea 

Melia 

Melia azadirachta 
Melia azedarach 

Melia excelsa 

Melia indica 

Melia koetjape 

Melia parasitica 


MELIACEAE 


subfam. Cedreloideae 
subfam. Melioideae 
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221 
252 
292 
221 
252 
292 
292 


19, 22, 24 
19, 22 
19, 22 


19, 20, 23, 24, 125, 178, 186 

178, 184 

180 

180 

186 

19, 125, 175, 180, 181, 182, (309) 
180 

187 


134,917 


146 

164 

146, 164 

99 

115, 130 

17, 20, 24, 112 
112 

19, 20, 24 

113 

112 

196 

173 

17, 18, 19, 158, 305, 306, 307, 308, 
309 

18, 20 

18, 19 


Meliosma 
Milnea 

Milnea edulis 
Milnea lancifolia 


N 


Nemedra 

Nemedra elaeagnoidea 
Nimmonia lawii 
Nymphaea 

Nypa 


O 


Oleaceae 
Oxalidaceae 
Oxalidales 


P 


Pancheria 
Piptosaccos 
Piptosaccos hypophyllantha 
Polyalthia sclerophylla 
Polygala 
Polygala paniculata 
Polygala venenosa 
POLYGALACEAE 

tribe Moutabeae 

tribe Polygaleae 

tribe Xanthophylleae 
Prasoxylon 
Prasoxylon alliaceum 
Pseudoclausena 
Pseudoclausena chrysogyne 

f. velutina 
Pterophylla 
Pterophylla fraxinea 
Punica granatum 
Punicaceae 


Q 


Quercus 


R 

Reinwardtiodendron 
Reinwardtiodendron anaimalaiense 
Reinwardtiodendron cinereum 
Reinwardtiodendron humile 
Reinwardtiodendron kinabaluense 
?Ricinocarpodendron 
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2 
146 

173 

120 

219, 220 

219, 220 

220 

219, 220, 310, 311 
220 

220 

220 

146 

151 

20, 23, 24, 183 
183, 185 

183, 184 

a, 

8 

124, 217 

124 


257 


20, 23, 24, 184, 186 
186 

186 

186, 187, 189 

186, 188 

107 


Ricinocarpodendron borneense 
Ricinocarpodendron polystachyum 
Rutaceae 


S 


Sabiaceae 
Salomonia 
Salomonia cantonensis 
Salomonia ciliata 
Sandoricum 
Sandoricum beccarianum 
Sandoricum borneense 
Sandoricum caudatum 
Sandoricum dasyneuron 
Sandoricum emarginatum 
Sandoricum indicum 
Sandoricum koetjape 
Sandoricum maingayi 
var. quadripetalum 
Sandoricum nervosum 
Sandoricum radiatum 
Sandoricum vidalii 
Sapindaceae 
Saxifragaceae 
Schizochiton amabile 
var. sumatranum 
Schizochiton ceramicum 
Schizochiton paucijugum 
Schizochiton spectabile 
Scorodocarpus 
Securidaca 
Securidaca inappendiculata 
Securidaca philippinensis 
Shorea guiso 
Simaroubaceae 
Skaphium 
Sonneratia 
Sparattanthelium 
Sterculia 
Sterculiaceae 
Surenus toona 
Swietenia 
Swietenia macrophylla 
Swietenia sureni 
Swietenia surenis 


T 


Terminalia 
Toona 
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109 
110 
183 


75 

219, 220 

221 

221 

18, 19, 20, 21, 23, 24, 188, 190 
190, 191, 193 
18, 23, 190, 192 
190, 194, 195 
191, 194, 198 
191 

196 

19, 188, 190, 191, 196 
196 

196 

196 

197 

197 

54, 180, 208 
2 

119 

119 

120 

1330134 

120 

23 

219, 221 

221 

a4 

207 

115 

221 

218 


200 

18, 20, 21, 24 
18, 21 

202 

204 


17, 20, 204 
18, 19, 20, 22, 24, 184, 198, 199, 200, 
202 


Toona calantas 
Toona ciliata 

var. hexandra 
Toona hexandra 
Toona sinensis 
Toona sureni 
Toona velutina 
Tremandraceae 
Trichilia 
Trichilia arborescens 
Trichilia excelsa 
Trichilia mollissima 
Trichilia pentandra 
Trichilia rufinervis 


V 

Vavaea 

Vavaea amicorum 
Vavaea bantamensis 
Vesselowskya 

Vitex bantamensis 


WwW 


Walsura 

sect. Heynea 

sect. Neowalsura 
Walsura borneensis 
Walsura chrysogyne 
Walsura decipiens 
Walsura dehiscens 
Walsura glabra 
Walsura grandifolia 
Walsura hosei 
Walsura multijuga 
Walsura neurodes 
Walsura pachycaulon 
Walsura pinnata 
Walsura pinnata 
Walsura punctata var. papillosa 
Walsura sarawakensis 
Walsura sumatrana 
Walsura trifoliolata 
Walsura trijuga 
Walsura velutina 
Walsura villamilii 
Walsura sp. A 
Weinmannia 

sect. Fasciculatae 

sect. Inspersae 


326 


202 

18, 198, 199, 201, 202, 203 
200 

200, 202 

199 

199, 202, 204 
202 

2 

177 

152 

113 

168 

133 

87 


17, 20, 24, 204 
204, 205 

204 

2 

204 


19, 20, 23, 24, 177, 206, 207 
177 

183 

183 

183 

207, 208, 209, 214 

24, 207, 208 

183 

18, 133, 162, 207, 210, 214 
183 

183 

212 

207, 211, 213, 214 

133, 207, 208, 211, 212, 214 
208, 210 

109, 177 

207, 214 

177 

206 

177 

183 

cap) 

214 

1, 2,3 

3 

3 


sect. Lelospermum 

sect. Racemosae 

sect. Simplicifoliae 

sect. Spicatae 

sect. Weinmannia 
Weinmannia aphanoneura 
Weinmannia blumei 

var. major 
Weinmannia borneensis 
Weinmannia clemensiae 
Weinmannia dulitensis 
Weinmannia fraxinea 
Weinmannia furfuracea 


Xx 

Xanthophyllum 
subgen. Brunophyllum 
subgen. Coriaceum 
subgen. Exsertum 
subgen. Triadelphum 
subgen. Xanthophyllum 


sect. Eystathes 


sect. Xanthophyllum 


Xanthophyllum adenotus 

var. adenotus 

var. arsatil 

var. lineare 
Xanthophyllum affine 
Xanthophyllum amoenum 
Xanthophyllum arsatii 
Xanthophyllum beccarianum 
Xanthophyllum beccarinum 
Xanthophyllum bicolor 
Xanthophyllum borneense 
Xanthophyllum brachystachyum 
Xanthophyllum brevipes 


Xanthophyllum ceraceifolium 


Xanthophyllum citrifolium 
Xanthophyllum clovis 
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nn 


“I 


» 2,4, 6, 8,9, (304) 
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219, 220, 221, 222, 223, 224, 229 
223, 242, 247, 265 

223, 276 

223, 285 

223, 246, 248, 258, 262 

223, 226, 235, 236, 238, 239, 241, 
242, 244, 246, 250, 251, 254, 255, 
257, 259, 260, 261, 263, 264, 265, 
266, 267, 268, 270, 271, 272, 274, 
275, 278, 280, 281, 282, 285, 287, 
289, 290, 291, 292, 294, 295 

223, 226, 235, 236, 238, 239, 241, 
242, 244, 246, 254, 257, 259, 260, 
261, 263, 264, 265, 266, 267, 268, 
270, 271, 272, 274, 275, 278, 281, 
287, 289, 290, 292, 294, 295 

223, 250, 251, 255, 261, 280, 282, 
285, 291 

223, 227, 231, 235, 237, 272, 274 
236, 274 

236 

260 

252 

286, 287 

235, 236 

223, 224, 232, 236, 238, 271 

236 

223, 225, 232, 238, 239, 272, 275 

223, 225, 227, 232, 233, 239 

223, 224, 231, 238, 241, 271 

222, 223, 225, 232, 240, 241, 242, 
(310) 

223, 227, 233, 236, 242, 243, (310) 
250 

223, 225, 232, 244, 245 


Xanthophyllum contractum 
Xanthophyllum cordatum 

f. aequale 
Xanthophyllum crassum 
Xanthophyllum curtisii 
Xanthophyllum densiflorum 
Xanthophyllum discolor 

subsp. discolor 

subsp. macranthum 

subsp. macranthum 
Xanthophyllum ecarinatum 
Xanthophyllum ellipticum 

var. subcoriaceum 
Xanthophyllum excelsum 
Xanthophyllum ferrugineum 
Xanthophyllum flavescens 


Xanthophyllum flavum 
Xanthophyllum glabrescens 
Xanthophyllum gracile 
Xanthophyllum griffithii 

subsp. angustifolium 

var. angustifolium 

var. curtisti 

var. montanum 

var. papillosum 
Xanthophyllum havilandii 
Xanthophyllum heterophyllum 
Xanthophyllum heteropleurum 
Xanthophyllum hildebrandii 
Xanthophyllum hookerianum 
Xanthophyllum hosei 
Xanthophyllum hypoleucum 
Xanthophyllum impressum 
Xanthophyllum insigne 
Xanthophyllum kalimantanum 
Xanthophyllum kingii 
Xanthophyllum korthalsianum 
Xanthophyllum kunstleri 
Xanthophyllum lineare 
Xanthophyllum longifolium 
Xanthophyllum longum 
Xanthophyllum macrophyllum 
Xanthophyllum molle 
Xanthophyllum montanum 
Xanthophyllum neglectum 


Xanthophyllum nigricans 
Xanthophyllum nitidum 


328 


223, 228, 230, 246 

235, 236 

235, 236 

223, 226, 231 

292 

274 

223, 225, 233, 246, 275, (310) 
247, 275 

246 

247 

222, 223, 229, 234, 247, (310) 
223, 229, 234, 248, 249, 258 
250, 287 

252 

223, 228, 230, 235, 250, 251, 254 
222, 223, 228, 229, 230, 231, 251, 
253, 254, 262, 285 

282 

239 

254 

223, 225, 227, 233, 235, 254 

255 

255 

254, 292 

254 

255 

223, 228, 230, 231, 254, 255, 257, 262 
223, 226, 233, 256, 257, 260, (311) 
282 

223, 229, 258 

292 

255, 257 

246, 274 

223, 226, 233, 259 

265 

248 

250 

223, 225, 233, 259, 260 

292 

223, 227, 234, 260 

292 

223, 227, 231, 261 

223, 228, 230, 254, 261, 262 

275 

223, 229, 234, 262 

223, 226, 227, 233, 234, 263, 264, 
289, 295 

223, 228, 234, 264 

223, 227, 235, 265, 268, 295 


Xanthophyllum obscurum 
Xanthophyllum ovatifolium 
Xanthophyllum pachycarpon 
Xanthophyllum pallidum 
Xanthophyllum paniculatum 
Xanthophyllum parvifolium 
Xanthophyllum parvum 
Xanthophyllum pauciflorum 
Xanthophyllum pedicellatum 
Xanthophyllum penibukanense 
Xanthophyllum pseudoadenotus 
Xanthophyllum pseudostipulaceum 
Xanthophyllum pulchrum 
subsp. stapfii 
Xanthophyllum purpureum 


Xanthophyllum ramiflorum 
Xanthophyllum rectum 
Xanthophyllum reflexum 
Xanthophyllum resupinatum 
Xanthophyllum reticulatum 
Xanthophyllum robustum 

var. elmeri 
Xanthophyllum rufum 
Xanthophyllum sarawakense 
Xanthophyllum schizocarpon 
Xanthophyllum scortechinii 
Xanthophyllum stapfii 
Xanthophyllum stipitatum 

var. borneense 

var. nitidum 

var. pachyphyllum 
Xanthophyllum subcoriaceum 
Xanthophyllum tardicrescens 
Xanthophyllum tenue 


Xanthophyllum trichocladum 
Xanthophyllum velutinum 
Xanthophyllum vitellinum 
var. clovis 
Xanthophyllum sp. A 
Xanthophyllum sp. B 
Xanthophyllum sp. C 
Xylocarpus 
Xylocarpus granatum 
Xylocarpus minor 
Xylocarpus moluccensis 
Xylocarpus rumphii 
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222, 223, 229, 234, 265 

223, 228, 234, 266, 268 

223, 228, 235, 267, 268 

252 

292 

223, 225, 232, 248, 268, 269 

254 

223, 226, 232, 268, 289 

223, 224, 231, 238, 270, 271 
223, 225, 232, 239, 271, 273, 275 
223, 225, 233, 272, 274, 275 

254 

223, 225, 231, 272, 274, 275 
274, 275 

223, 224, 232, 238, 241, 271, 275, 
277, 289 

223, 225 232, 276, 279 

223, 227, 235, 278, 295 

223, 226, 234, 278 

223, 228, 230, 280, 281 

223, 224, 231, 238, 271, 281 

292 

292 

223, 224, 229, 282, 283 

252 

223, 224, 230, 285 

265 

274 

222, 223, 227, 229, 234, 284, 285, 287 
286 

286 

286 

223, 228, 230, 264, 281, 287, 289 
223, 227, 234, 289 

223, 228, 230, 231, 264, 288, 290, 
289, (311) 

223, 224, 232, 238, 271, 290, 293 
223, 224, 229, 254, 291 

223, 227, 231, 233, 234, 292, 295 
244, 259 

223, 227, 229, 294, 295, (311) 
223, 227, 229, 295 

223, 227, 229, 295 

18, 19, 20, 21, 23, 24, 215, 217 
124, 217, (309) 

217 

216, 217, 218 

215 


INDEX TO VERNACULAR NAMES 


(compiled by S. Julia, O. Zainun & H.S. Tan ) 


Scientific names in brackets are the correct names corresponding to vernacular names listed 
below. 


A 


ansarapak (Xanthophyllum velutinum Chodat) 292 

apau (Sandoricum beccarianum Baill.) 191 

apoh (Sandoricum borneense Mig.) 192 

apok (Sandoricum borneense Mig.) 192 

apolah (Xanthophyllum ecarinatum Chodat, X. ellipticum Mig.) 248, 250 
atap bojig (Sandoricum dasyneuron Baill.) 196 


B 

bagok (Xanthophyllum brachystachyum W.J.de Wilde & Duyfjes) 241 

bait (Xanthophyllum ellipticum Mig., X. flavescens Roxb.) 250, 252 

bait musang (Xanthophyllum bicolor W.J.de Wilde & Duyfjes, X. pulchrum King) — 239, 
274 

balim (Aglaia crassinervia Kurz ex Hiern, A. spectabilis (Miq.) S.S.Jain & Bennet) 44, 97 

bekak (Aglaia L.; Chisocheton ceramicus (Miq.) C.DC.) 24, 120 

beluno-beluno (Aglaia monozyga Harms) 77 

berindu (Chisocheton patens Blume) 132 

bersangai (Aglaia rubiginosa (Hiern) Pannell) 86 

bibilad (Aglaia teysmanniana (Migq.) Mig.) 103 

bila (Xanthophyllum brachystachyum W.J.de Wilde & Duyfjes) 241 

binkang (Dysoxylum cyrtobotryum Miq.) 162 

blutai (Xanthophyllum penibukanense Heine) 271 

bongkulat (Xanthophyllum trichocladum Chodat) 291 

buah keras laut (Hernandia nymphaeifolia (C.Presl) Kubitzki) 13 

buah kong (Xanthophyllum ecarinatum Chodat) 248 

buah pasat (Heynea trijuga Roxb.) 178 

buah pesak kanan (Chisocheton amabilis (Miqg.) C.DC.) 119 

buniau (Aglaia silvestris (M.Roem.) Merr.) 92 

bunya (Aglaia erythrosperma Pannell, A. silvestris (M.Roem.) Merr.; Dysoxylum 
cyrtobotryum Migq.; Pseudoclausena chrysogyne (Miq.) T.Clark) 54, 92, 162, 184 

bunyak (Aglaia elliptica Blume) 52 

bunyau (Aglaia elliptica Blume; Dysoxylum brachybotrys Merr.) 52, 155 

bunyo (Aglaia silvestris (M.Roem.) Merr.) 92 

burangkuk (Xanthophyllum adenotus Miq.) 236 

buyau (Aglaia elliptica Blume, A. lancifolia (Hook.f) Harms) 52, 64 


C 
chenaga gayong (Aglaia rubiginosa (Hiern) Pannell) 86 
chendana (Vavaea amicorum Benth.) 206 


D 


demining (Xanthophyllum neglectum Meijden) 264 
dual merah (Sandoricum beccarianum Baill.) 191 
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duku (Lansium domesticum Corréa) 182 
duku-langsat (Lansium domesticum Corréa) 19, 182 
durong (Dysoxylum excelsum Blume) 164 


E 
embaloh (Aglaia lancifolia (Hook.f) Harms) 64 
empawas (Dysoxylum magnificum Mabb.) 168 


G 


gayan (Aglaia silvestris (M.Roem.) Merr.) 92 
golurut (Dysoxylum cauliflorum Hiern) 158 


J 

jalungang sasak (Aglaia hiernii King) 63 

jarum-jarum (Dysoxylum Blume, D. parasiticum (Osbeck) Kosterm.) 146, 174 
jelungan sasak (Aglaia rubiginosa (Hiern) Pannell) 86 


K 

kabok (Xanthophyllum flavescens Roxb.) 252 

kalantopak (Chisocheton ceramicus (Mig.) C.DC.) 120 

kalimangang (Dysoxylum arborescens (Blume) Mig.) 154 

kamoayau burong (Dysoxylum cyrtobotryum Mig.) 162 

kandis dahan (Xanthophyllum pedicellatum Meijden) 271 

kayu paya (Xanthophyllum ellipticum Mig.) 250 

kayu ta’an (Aglaia crassinervia Kurz ex Hiern) 44 

kayu tunying (Dysoxylum alliaceum (Blume) Blume) 151 

kayu-papan (Weinmannia fraxinea (D.Don) Miq.) 8 

kechapi (Sandoricum koetjape (Burm,f.) Merr.) 197, 198 

kela buno (Aglaia stellatopilosa Pannell) 99 

kelampu (Dysoxylum cyrtobotryum Migq.; Sandoricum Cav., S. borneense Miq., S. 
dasyneuron Baill.) 162, 188, 192, 196 

kelampu paya (Sandoricum beccarianum Baill.) 191 

kementing laut (Hernandia nymphaeifolia (C.Presl) Kubitzki) 13 

kemuning (Xanthophyllum neglectum Meijden) 264 

kokosan (Lansium domesticum Corréa) 182 

koping-koping (Aglaia argentea Blume, A. pachyphylla Miq.) 39, 82 

krunpok (Sandoricum dasyneuron Baill.) 196 

kurapit (Xanthophyllum adenotus Mig.) 236 


L 

labonoh (Aglaia hiernii King) 63 

lahal (Xanthophyllum stipitatum A.W.Benn) 286 

lahau (Xanthophyllum flavescens Roxb.) 252 

lambunan (Aglaia rivularis Merr.) 85 

lambunau (Aglaia elliptica Blume) 52 

lamie (Xanthophyllum flavescens Roxb.) 252 

langir (Xanthophyllum obscurum A.W.Benn., X. stipitatum A.W.Benn) 266, 286 
langitan (Heynea trijuga Roxb.) 178 

langkabang (Dysoxylum densiflorum (Blume) Miq.) 163 
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langsat (Aglaia beccarii C.DC.; Lansium Corréa, L. domesticum Corréa) 19, 41, 178, 182 

langsat burung (Aglaia forbesii King) 57 

langsat gajah (Aglaia elliptica Blume) 52 

langsat hutan (Aglaia leucophylla King) 71 

langsat monyet (Aglaia luzoniensis (Vidal) Merr. & Rolfe, A. tomentosa Teijsm. & Binn.) 
72, 105 

langsat munchit (Aglaia korthalsii Mig.) 64 

langsat munyit (Aglaia elliptica Blume, A. odoratissima Blume, A. oligophylla Miq.; 
Reinwardtiodendron humile (Hassk.) Mabb.) 52, 80, 81, 187 

langsat-langsat (Aglaia L., A. beccarii C.DC., A. crassinervia Kurz ex Hiern, A. elliptica 
Blume, A. leptantha Miq., A. leucophylla King, A. luzoniensis (Vidal) Merr. & Rolfe, 
A. monozyga Harms, A. multinervis Pannell, A. odoratissima Blume, A. oligophylla 
Migq., A. pachyphylla Miq., A. silvestris (M.Roem.) Merr., A. spectabilis (Miq.) S.S.Jain 
& Bennet; Dysoxylum alliaceum (Blume) Blume; Sandoricum beccarianum Baill.) 
24, 41, 44, 52, 70, 71, 72, 77, 78, 80, 81, 82, 92, 97, 151, 191 

lantupak (Aglaia L., A. argentea Blume, A. crassinervia Kurz ex Hiern, A. cumingiana 
Turcz., A. edulis (Roxb.) Wall., A. elliptica Blume, A. forbesii King, A. glabrifolia 
Hiern, A. hiernii King, A. korthalsii Miq., A. lawii (Wight) C.J.Saldanha ex 
Ramamoorthy subsp. oligocarpa (Miq.) Pannell, A. laxiflora Miq., A. leptantha Miq., 
A. leucophylla King, A. luzoniensis (Vidal) Merr. & Rolfe, A. macrocarpa (Miq.) 
Pannell, A. multinervis Pannell, A. odoratissima Blume, A. oligophylla Miq., A. 
palembanica Mig., A. ramotricha Pannell, A. rubiginosa (Hiern) Pannell, A. 
scortechinii King, A. sexipetala Griff., A. silvestris (M.Roem.) Merr., A. spectabilis 
(Miq.) S.S.Jain & Bennet, A. squamulosa King, A. subsessilis Pannell, A. tomentosa 
Teijsm. & Binn., A. variisquama Pannell; Aphanamixis Blume; Chisocheton ceramicus 
(Miq.) C.DC., C. erythrocarpus Hiern; Dysoxylum alliaceum (Blume) Blume, D. 
cyrtobotryum Miq., D. excelsum Blume) 24, 39, 44, 46, 48, 52, 57, 61, 63, 64, 68, 69, 
70, 71, 72, 73, 78, 80, 81, 83, 84, 86, 89, 91, 92, 97, 98, 100, 105, 107, 120, 123, 151, 
162, 164 

lantupak burung (Aglaia korthalsii Miq.) 64 

lantupak jambu (Aglaia elliptica Blume) 52 

lantupak mata kuching (Sandoricum beccarianum Baill.; Walsura pinnata Hassk.) 191, 
212 

lantupak paya (Aglaia rubiginosa (Hiern) Pannell) 86 

lengud-lengud (Aglaia elaeagnoidea (A.Juss.) Benth.) 49 

lepuniau (Aglaia silvestris (M.Roem.) Merr.) 92 

limpaga (Azadirachta excelsa (Jack) Jacobs; Toona ciliata M.Roem., T. sureni (Blume) 
Merr.) 113, 200, 203 

linkas (Heynea trijuga Roxb.) 178 

lisi-lisi (Chisocheton pentandrus (Blanco) Merr.; Dysoxylum rugulosum King) 133, 176 

lombunan (Dysoxylum excelsum Blume) 164 


M 

malangsat (Aglaia teysmanniana (Miq.) Mig.) 103 

maliadoh (Reinwardtiodendron cinereum (Hiern) Mabb.) 187 

manggi (Aglaia multinervis Pannell) 78 

mangok (Xanthophyllum obscurum A.W.Benn., X. pachycarpon W.J.de Wilde & Duyfjes, 
X. resupinatum Meijden) 266, 267, 281 

manok indu (Xanthophyllum adenotus Mig.) 236 

masa pinsang (Xanthophyllum obscurum A.W.Benn.) 266 

mata kuching ambok (Sandoricum beccarianum Baill.) 191 
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mata kuching hutan (Sandoricum beccarianum Baill.) 191 

membalun (Dysoxylum Blume) 146 

menjalin (Xanthophyllum ellipticum Miq., X. pulchrum King) 250, 274 
merasam (Aglaia spectabilis (Migq.) S.S.Jain & Bennet) 97 

merbau lalat (Heynea trijuga Roxb.) 178 

minyak berok (Xanthophyllum Roxb.) 221 

mumutah (Aglaia teysmanniana (Miq.) Mig.) 103 


N 

ngilas (Xanthophyllum obscurum A.W.Benn.) 266 

nyalin (Xanthophyllum Roxb.) 221 

nyalin bukit (Xanthophyllum heterophyllum Meijden) 258 
nyalin daun kecil (Xanthophyllum brachystachyum W.J.de Wilde & Duyfjes) 241 
nyalin padang (Xanthophyllum ramiflorum Meijden) 276 
nyalin paya (Xanthophyllum stipitatum A.W.Benn) 286 
nyalin tikus (Xanthophyllum ellipticum Mig.) 250 

nyireh (Xylocarpus J.Konig) 215 

nyireh batu (Xylocarpus moluccensis (Lam.) M.J.Roem.) 218 
nyireh bunga (Xylocarpus granatum J.Konig) 218 
nyireh-peti (Xylocarpus moluccensis (Lam.) M.J.Roem.) 218 


O 
olop-olop (Dysoxylum arborescens (Blume) Mig.) 154 


P 

pangak (Aglaia leucophylla King) 71 

pasak bumi (Aglaia angustifolia (Miq.) Mig.) 38 
paybut (Aglaia lancifolia (Hook.f) Harms) 64 
penapan (Xanthophyllum pulchrum King) 274 
penatang (Xanthophyllum flavescens Roxb.) 252 
penyan-ketidoh (Walsura dehiscens T.Clark) 210 
pisitan (Lansium domesticum Corréa) 182 
polong longom (Dysoxylum alliaceum (Blume) Blume) 151 
pulu (Aglaia hiernii King) 63 

punyau (Aglaia tomentosa Teijsm. & Binn.) 105 


R 

rambai (Baccaurea motleyana (Mill. Arg.) Mull. Arg.) 182 

ranggo (Toona sureni (Blume) Merr.) 203 

ranggoh (Toona sureni (Blume) Merr.) 203 

ranggu (Azadirachta excelsa (Jack) Jacobs; Toona ciliata M.Roem) 113, 200 
runu (Aglaia rivularis Merr.) 85 


S 

sabetong (Xanthophyllum flavescens Roxb., X. pachycarpon W.J.de Wilde & Duyfjes, X. 
vitellinum (Blume) D.Dietr.) 252, 267, 294 

sambubu (Xanthophyllum pachycarpon W.J.de Wilde & Duyfjes, X. vitellinum (Blume) 
D.Dietr.) 267, 294 

sangai (Aglaia rubiginosa (Hiern) Pannell) 86 
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sankuang (Aglaia lancifolia (Hook.f) Harms) 64 

segan (Aphanamixis Blume) 107 

segera (Aglaia L., A. angustifolia (Miq.) Miq., A. argentea Blume, A. beccarii C.DC., A. 
crassinervia Kurz ex Hiern, A. densisquama Pannell, A. edulis (Roxb.) Wall., A. 
elliptica Blume, A. erythrosperma Pannell, A. forbesii King, A. foveolata Pannell, A. 
glabrata Teijsm. & Binn., A. hiernii King, A. korthalsii Mig., A. lancifolia (Hook) 
Harms, A. lawii (Wight) C.J.Saldanha ex Ramamoorthy subsp. oligocarpa (Miq.) 
Pannell, A. leptantha Miq., A. leucophylla King, A. macrocarpa (Miq.) Pannell, A. 
meliosmoides Craib, A. neotenica Kosterm., A. odoratissina Blume, A. oligophylla 
Mig., A. rufinervis (Blume) Bentv., A. sexipetala Griff., A. silvestris (M.Roem.) Merr., 
A. simplicifolia (Bedd.) Harms, A. squamulosa King, A. stellatopilosa Pannell, A. 
tomentosa Teijsm. & Binn., A. variisquama Pannell; Aphanamixis Blume; Azadirachta 
excelsa (Jack) Jacobs; Chisocheton Blume, C. ceramicus (Migq.) C.DC., C. 
erythrocarpus Hiern; Dysoxylum Blume, D. alliaceum (Blume) Blume, D. brachybotrys 
Merr., D, cauliflorum Hiern, D. cyrtobotryum Miq., D. densiflorum (Blume) Migq., D. 
excelsum Blume, D. rugulosum King; Heynea trijuga Roxb.) 24, 38, 39, 41, 44, 47, 
48, 52, 54, 57, 58, 59, 63, 64, 68, 70, 71, 73, 76, 79, 80, 81, 87, 91, 92, 98, 99, 105, 107, 
113, 115, 120, 123, 146, 151, 155, 158, 162, 163, 164, 176, 178 

segera ayer (Aglaia elliptica Blume, A. lancifolia (Hook.f) Harms) 52, 64 

sendana (Vavaea amicorum Benth.) 206 

sentul (Sandoricum Cav., S. koetjape (Burm.f) Merr.) 19, 188, 197, 198 

senumpol (Xanthophyllum ferrugineum Meijden) 251 

sigarangan (Xanthophyllum penibukanense Heine) 271 

sigirah (Aglaia crassinervia Kurz ex Hiern) 44 

sintotobou (Xanthophyllum adenotus Mig.) 236 

suloh (Aglaia forbesii King) 57 

sumu silan (Weinmannia fraxinea (D.Don) Miq.) 8 

suren (Joona sureni (Blume) Merr.) 203 

surian (Joona (Endl.) M.Roem.) 198 

surian batu (Chukrasia A.Juss.) 143 


T 

takalis (Heynea trijuga Roxb.) 178 

tama malid (Dysoxylum arborescens (Blume) Miq.) 154 
tampasak (Xanthophyllum flavescens Roxb., X. stipitatum A.W.Benn) 252, 286 
tanggal (Aglaia odoratissima Blume) 80 

tansang lang (Weinmannia fraxinea (D.Don) Mig.) 8 
tantau (Dysoxylum cyrtobotryum Miq.) 162 

tapah (Dysoxylum cauliflorum Hiern) 158 

tarak (Toona sureni (Blume) Merr.) 203 

tekaran (Weinmannia fraxinea (D.Don) Miq.) 8 

tekarau (Weinmannia L.) 2 

turupok (Xanthophyllum vitellinum (Blume) D.Dietr.) 294 


U 


ubah apau (Sandoricum beccarianum Baill.) 191 
uban (Weinmannia fraxinea (D.Don) Miq.) 8 
uchong chit (Dysoxylum cauliflorum Hiern) 158 
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